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Mobile radio delivers 
mission-critical 
ground control 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 
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United States & Canada: Yaesu U.S.A., 


repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


vertex 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu USA 


(562)404-2700 


©1998 Yaesu USA. Specifications subject to change without notice 
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SMARTNET /SmartZone’ 


VEFjohnson 


The Ist Choice 
for Value | 
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7780 Series 5300 Series 9880 Series 5000 Series 
| ANaios | | ANatog 
Ist Choice for FEATURES. Ist Choice for SPECIFICATIONS. 
All the features that SMARTNET™ and Meets or exceeds competitive radios. 
SmartZone® protocols have to offer are Ist Choice for QU ALITY. 


iti hinanen Suivi E.F. Johnson, a leader in the industry for over 
Ist Choice for COMPATIBILITY. 75 years. 


Available in analog and digital/analog for lst Choice for VALUE. 
SMARTNET" II, SmartZone® System 2 and 3. More radio for the dollar. 


z EFJohnson 


Your Supplier of Choice 


299 Johnson Ave., Waseca, Minnesota 56093 
Fax 507-835-8356 * www.efjohnson.com 


To find out more details, give us a call: 


1-800-621-2945 


000 E.F. Johnson Company. 
Tha Viksng head'EF Johnsen sogo is a registered trademark of EF. Johnson Company. 
SMARTNET and SmartZone are trademarks ol Motorots, Inc. 
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PS2 Understanding wireless communications in public safety 


Kathy Imel and James W. Hart 


Excerpts from a new guidebook to technology, issues. planning and 


management for public safety communications professionals. 


PS8 Public safety news 
Virginia weighs its options for new statewide multi-agency system. 


Inside the OET 

Barb Lee 

The FCC’s engineering branch is a telecommunications resource for 
rulemaking and spectrum management. 


Wireless@ Work: Ramping up radio communnications 
Thomas G. Dolan 

Dispatch radio plays an important role in Delta’s coordinating 
communications “on the ramp,” where several intensive airline 
procedures occur. 


Location technologies 
D. A. Keckler 
Charting new directions for fleet tracking. 


On the cover: Two-way communications for Delta Air Lines’ ramp control operations help coordinate such “little” tasks as 
refueling, maintenance and baggage transfer. See the story on page 32. Cover design by Scott Dolash, art director. 


FEATURES DEPARTMENTS 
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Don Bishop 
Avoid DTV interference 
to your UHF radio system 


Editorial index 


Editorial forum 
Matthew Halverson 
Dial “c-e-l-I’ 


In the public interest 
Robert H. Schwaninger Jr. 
King of the hill 


Public safety: 10-2 
David O. Dunford 
Reaching an understanding 


Technically speaking 
Harold Kinley, C.E.T. 
Transmitter noise/receiver desense primer 


Motorola sues Florida 


Product focus: Portable antennas 


Readers’ choice: Mobile antenna 
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Agreement No. 0956309. 
POSTMASTER: Send address changes to Mobile Radio Technology, P.O. Box 12960, Overland Park, KS 66282-2960. 
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BUILDING BLOCKS FOR 
19” RACK SYSTEMS 


For over 20 years, TXRX Systems has built 
a reputation for quality, innovation, and 
reliability in mobile radio, personal commu- 
nication, transportation, public safety, and 
other services in the 100MHz to 1GHz 
range. From below-ground to tower-top, 
TXRX components and systems offer cost- 
effective, superior performance. 


800 & 900 MHbz Airline Combiners 
e Broadband Design 

e 175 watts 

e Modular Expansion 


Progressive Hybrid Combiners 
e Lower Insertion Loss 

e Modular Expansion 

e Compact Design 


Receiver Multicouplers 
e Low Profile 

e Expandable to 16 Ports 
e Low Noise Figure 

e High 3rd OIP 


ye VHF/UHF Cavity Multicouplers 
ni A.\| ‘| \ e Broadband T-Pass® Design 
| e Easily Expanded 


8625 Industrial Parkway 
Angola, NY 14006 

Tel: 716-549-4700 

Fax: 716-549-4772 

E-mail: sales@txrx.com 
Internet: http: //www.txrx.com 


A Member of Bird Technologies Group 


DUPLEXERS * CAVITY FILTERS * MULTICOUPLER SYSTEMS * SIGNAL BOOSTER SYSTEMS * RF SYSTEM PRODUCTS 
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EDITORIAL 


Avoid DTV interference to your UHF radio system 


If you operate a UHF radio communi- 
cations system near a proposed channel 
14 digital TV (DTV) station, you should 
evaluate the potential for interference. 

Typically, the most interference oc- 
curs from 467MHz to 470MHz. A 


DTV transmitter on 470MHz-— 
476MHz can emit enough signal be- 
yond the channel 14 band edges to 
reach land mobile receivers. How far 
away the interference might reach can 
vary with antenna heights and gains, 
transmitter power, emission mask, re- 
ceiver sensitivity and filtering. 

Some broadcasters with channel 14 
DTV assignments have asked the FCC 
for alternative channel assignments. 
We can’t think of a better way to 
avoid the problem. 

Don Everist, a broadcast consulting 
engineer with Cohen, Dippell & 
Everist in Washington, said that when 


Approximate locations of channel 14 DTV assignments. 


it comes to advising TY stations, 
“Whenever you can avoid what might 
be a land mobile use, it would be 
easier for everyone concerned.” 
Everist said that other reasons a lic- 
ensee would want to change a channel 
14 DTV assignment include antenna 
combining and co-location factors and 
coverage differences. Everist is a con- 
sultant for Red River Broadcast Com- 
pany and its station in Jamestown, ND. 
On the FCC’s Web site, www.fec.gov, 
you can find the latest information as to 
whether a station with a channel 14 
DTV assignment in your area already 
has petitioned the commission for an al- 
ternative channel. Look up other station 
documents to find the names of the 
station’s legal counsel and consulting 
engineer. Our local station’s (KMBC) 
general manager, chief engineer and 


consulting engineer wouldn’t discuss 
the matter, but the station’s telecommu- 
nications attorney was helpful. 

Mark J. Prak of Brooks, Pierce, 
McLendon, Humphrey & Leonard in 
Raleigh, NC, said that he had asked 
KMBC’s consulting engineer to review 
the FCC’s assignment of channel 14 for 
use in Kansas City, MO. 

“The FCC had a goal, and they did 
what they could. We had a goal to im- 
prove on their work and to avoid prob- 
lems. We made the proposal for another 
assignment because we might anticipate 
some land mobile problems. All things 
being equal, we prefer to avoid such 
problems,” he said. 

Prak said the chances of the FCC ap- 
proving the reassignment are good. 

“Frankly, if I were the FCC and J 
could avoid the problem, I would. | 
think it’s a preferential arrangement, 
and if the commission 
had been looking hard at 
land mobile, they would 
have avoided channel 14. 
The reassignment makes 
compelling public-inter- 
est sense.” 

Be proactive. Check 
whether your UHF sys- 
tem might be affected. If 
so, speak with represen- 
tatives of your local sta- 
tion. Call the licensee’s 
attention to a potential 
problem. The broadcaster 
may find it much less ex- 
pensive to petition for a channel reas- 
signment at this early date than to pe- 
tition after co-location arrangements 
have been made, not to mention after 
the station is on the air. 

There are several TV broadcasters 
taking the initiative to be good neigh- 
bors. (See the box at the right.) If it 
looks as though you would need relief 
from interference once a channel 14 
DTV station is activated, keep in 
mind the fact that your customers 
won't wait. They'll be gone. 


Do Bache 


Editorial director 
don_bishop@intertec.com 
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Channel 14 assignments 
for digital TV broadcasting 


WOWL-TV, Florence, AL 
KVTH , Hot Springs, AR 
KJEO, Fresno, CA 
KRCR-TV, Redding, CA 
WZWY, Orlando, FL 


KBSL-TV, Goodland, KS 
WKSG-TV, Somerset, KY 
WHNO, New Orleans 
WVII-TV, Bangor, ME 
WTOM-TV, Cheboygan, MI 
WKBD, Detroit 

KSAX, Alexandria, MN 
KMBC-TV, Kansas City, MO 
KNLC, St. Louis 

KTVH, Helena, MT 


KHNE-TV, Hastings, NE 
WAAP, Burlington, NC 
KJIRR, Jamestown, ND 
KXMD-TV, Williston, ND 
WCMH-TV, Columbus, OH 


KEZI, Eugene, OR 
WFBC-TV, Anderson, SC 
KPLO-TV, Reliance, SD 
KERA-TV, Dallas 

KVTV, Laredo, TX 

WHTJ, Charlottesville, VA 
KTBW-TV, Tacoma, WA 
WLFB, Bluefield, West VA 
WXOW-TV, La Crosse, WI 
KIWY, Jackson, WY 


“KMBC notes that more than 200 land mo- 
bile facilities are licensed for operation 
within 80 kilometers (50 miles) of the 
KMBC-TY tower site in the 3MHz immedi- 
ately adjacent to the lower edge of chan- 
nel 14. Some of these facilities ... are 
used for rescue, ambulance and other life- 
saving emergency purposes. ...[T]he pro- 
posed channel change would serve the 
public interest by eliminating the potential 
adverse impact to these licensees involved 
in safety activities from out-of-band emis- 
sions” —FCC RM-9877, June 23, 2000 


“KRCR ... shares the same transmitter 
site with numerous land mobile opera- 
tions, some of which operate on the fre- 
quency band just below channel 14. 
...ARCR argues that the filters sufficient to 
eliminate interference to the Iand mobile 
receivers from DTV channel 14 are com- 
plex and difficult to construct. KRCR as- 
serts that these potential Interference 
problems to land mobile operations can 
be avoided by the use of DTV channel 34 
in lieu of DTV channel 14.” —FCC RM- 
9884, June 23, 2000. 


“Red River Broadcast Company, licensee 
of station KURR ... believes that the allot- 
ment of DTV channel 30 to Jamestown will 
alleviate possible problems resulting from 
land mobile operations on channel 14” — 
FCC RM-9894, July 19, 2000, 


www. mrtmag.com 


“EOMING THROUGH 
LOUD AND CLEAR’ 


¢ Wattmeters 


Telewave, Inc. delivers 
high performance 
everytime, everywhere. 


¢ Combiners 


We bring 26 years of product 
and system design experience 
to the table for every customer, 
large or small, worldwide. 


With a full line of standard 
products, and custom designs 
available for special projects, 

our support of Public Safety, 

Government, and Business 

systems is second to none. 


Contact Telewave today at 
1-800-331-3396 and discuss 
your system requirements 
with our sales engineers. 
Or visit our website at 
www.telewave.com 


ee Sat? salon ‘inc: Y 
ehicaceek: 165 Tt ale Avenue® 
= Seam e w oA 9400s TELEWAVE, INC. 


He setelowcyrresta ' Wireless Communications Manufacturers Since 1972 
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NEXT MONTH—OCTOBER 2000 


FEATURES: UH trunking; Wireless@ Work—Harley- 
Davidson; unlicensed microwave; dealers. 
PLUS: Robert H. Schwaninger Jr.’s “In the Public Interest”; Harold 


Kinley’s 


“Technically Speaking”; David Dunford’s “Public Safety: 
editorial commentary from Don Bishop and Nikki Chandler; 
Product focus—what's 


s new in mobile antennas. 


AND IN THE 
MONTHS TO COWMIE: 
Installation and maintenance; test shielding; 

field testing equipment; Buyers’ Guide. 


EDITORIAL 

Don Bishop, Editerial Director 

David Keckler. fechnical Editor 

Nikki Chandler, Senior Associate Editor 
Matthew Halverson, Associate Editor 
Harold Kintey, C.E.T.. Conrributing Editor 
Donald E. Koehler. Contributing Editor 
Patrick Buller. Contributing Editor 


EDITORIAL ADVISORY BOARD 

John Abbey. The Abber Group 

Elliou Hamilton, The Sirategis Group 

Rich Biby. Biby Engineering 

Alan Burton, founder, Dispatch Monthly magazine 

Gene A. Buzzi, Onuticom Telecommunications 
Engineering 

Jack Daniel. The Jack Daniel Company 

Gary David Gray. PE.. Orange County 
Communications 

Frederick G. Griffin. P.E.. Frederick G. Griffin PC. 

Jim Hendershot, Radio Desien Group 

Samuel J. Klein. Cellular Design 

S.R. McConoughey. PE.. Mobile Communications 
Consulting 

Art MeDole. Safines, CA 

Tony Sabino, Regional Communications 

Robert C. Shapiro, PE.. Strategic 
Telecommunications 

Leon Spencer. Exxon Computing Services 
Services 

Gregory M. Stone. Ph.D.. Quantum Radionics 

Raymond C, Trott. PE.. frott Communications 
Group 

William A, Wickline. PE.. Mentor OH 


ADVERTISING SALES OFFICES 


OVERLAND PARK, KANSAS 
Joyce Bollegar. 913-967-1840. 
East Region (including Eastern Canada} 
Fax: 9] 3-967-7249 
Email: joyce_bollegar@intertec.com 
Dawn Rhoden. Classifieds, 
913-967-1861, Fax; 913-967-1735 
Email: dawn_rhoden@intertec.com 
Lori Christie. List Rental Services Representative. 
913-967-1875. Fax: 913-967-1897 
Email: lori_christie@intertec.com 
9800 Metcalf Avenue 
Overland Park, KS 66212-2215 
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DESIGN 
Seott Dolash. Art Director 


BUSINESS 

Larry Lannon. Vice President, Communications 
Division 

Mercy Contreras, Group Publisher 

Patricia Kowalezewski, Director of Marketing 

Catherine Larkin. Senior Promotions Coordinator 

Karen Clark. Marketing Coordinator 

Melissa Langstaff, Ad Production Coordinator 

Nancy Hupp. Director, Corporate Ad Services 

Kristi Woods. Classified Advertising Coordinator 

Tom Cook, Director of Editorial Development 

Doug Coonrod, Corporate Creative Director 

Sheri Gronli. Corporate Circulation Director 

John Huffman. Senior Circulation Manager 

Customer Service, SO0-44 1-024 or 913-341-0294 


Cameron Bishop. President & CEO 
Ron Wall, Chief Operating Officer 


PRIMEDIA Business-to-Business Group 
David G. Ferm. President & CEO 


PRIMEDIA Inc. 

Tom Rogers. Chairman & CEO 
Charles McCurdy. President 
Beverly C. Chell. Vice Chairman 


SANTA ROSA, CALIFORNIA 


Dennis Hegg. West region (including Alaska. 
Hawaii and Western Canada) 
Phone: 707-541-3763, Fax: 707-541-3721 
Email: dennis_hegg@intertec.com 
3428 Mendocino Ave. 
Santa Rosa. CA 95403 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher 
Phone: 720-489-3199 
Fax: 720-489-3253 
Email: merey_contreras@ intertec.com 
5680 Greenwood Plaza Blvd. Suite 100 
Englewood. CO 80111 
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Stephen Bell. /nternational 
Phone: +44 208 286 8889 
Fax: +44 208 286 8898 
Email: stephenbell@email.msn.com 
P.O. Box 98 
Worcestor Park. Surrey. KT4 8WB 
United Kingdom 
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Wireless @ Work 
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Harley 


CORRESPONDENCE: Editorial correspondence 
should be addressed to P.O. Box 12960. Overland 
Park, KS 66282-2960, tel. 913-341-1300; fax: 913- 
967-7250; mrt@intertec.com; www.mrtmag.com, 


MOBILE RADIO TECHNOLOGY provides tech- 
nical information to dealers: to private wireless, pub- 
lic safety, public service, community repeater, SMR, 
ESMR. paging. cellular and PCS system operators; 
mobile radio equipment manufacturers: manufactur- 
ers’ representatives, distributors: engineering and con- 
sulting firms; nutional, state and local government and 
public safety agencies: transportation companies; pe- 
troleum and energy products companies: public utili- 
ties; and others allied to the field, 


PHOTOCOPY RIGHTS: Authorization to photo- 
copy items for internal or personal use, or the internal 
or personal use of specific chents, is granted by 
Intertec Publishing. provided that the base fee of US 
$2.25 per copy, plus US $00.00 per page is paid di- 
rectly to Copyright Clearance Center, 222 Rosewood 
Dr., Danvers. MA 01923, USA, The fee code for us- 
ers of the Transaction Reporting Service is 0745- 
7626/2000 $2.25 + $00.00, For those organizations 
that have been granted a photocopying license by 
CCC. a separate system of payment has been ar- 
ranged. Prior to photocopying items for educational 
use. please contact CCC at 978-750-8400. Organiza- 
tions or individuals with large quantity photocopy or 
reprint requirements should contact Jenny Eisele. 
913-967-1966 or email: Jenny_eisele@intertec.com, 


BACK ISSUES: Copies of most issues printed 


Within the past two years are available for $10 per is- 
sue: older issues are not. Call customer service at 800- 
441-0294 


Intertec Publishing makes portions of our magazine 


subscriber lists available to carefully screened com- 
panies that offer products and services directly re- 
lated to the industries we cover. Any subscriber who 
does not want to receive mailings from third-party 
companies should contact the Intertec subseriber ser- 
vice department at 800-441-0294 (US), 913-967- 
1707 (outside US). 


This publication ts available via microform and/or 


electronic databases from Bell & Howell Information 
and Learning. 300 N. Zeeb Road. P.O. Box 1346, Ann 
Arbor, MI 48106-1346. Contact Bell & Howell at 
800-521-0600 (734-761-4700 outside North 
America) or check the Web site (www.uml.com) for 
additional information on format availability. 
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MODEL SS-12iF 


MODEL SS-18 


MODEL SS-25M 


MODEL SRM-30 
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MODEL SS-12SM/GTX 


MODEL SS-IDEFJ-98 


“ICS = Intermittent Communication Service 


...POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


* HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HF 

+ HEAVY DUTY DESIGN 

+ LOW PROFILE, LIGHT WEIGHT PACKAGE 

+ EMI FILTER 

+ MEETS FCC CLASS B 


PROTECTION FEATURES: 

+ CURRENT LIMITING 

+ OVERVOLTAGE PROTECTION 

+ FUSE PROTECTION 

+ OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS 
INPUT VOLTAGE: 115 VAC 50/60HZ 

OR 220 VAC 50'60HZ 
SWITCH SELECTABLE 


OUTPUT VOLTAGE: 13.8VDC 


AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


DESKTOP SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 
$$-10 7 
SS-12 10 
SS-18 15 
S$-25 20 
$S-30 25 


SIZE (inches) 
1Ax6x9 
14%x6x9 3.4 
Mwx6x9 

24x7x 9% 
3% x 7x 9% 


WI.(Ibs.) 
3.2 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 


MODEL 
SS-25M" 
SS-30M" 25 


CONT. (Amps) Ics 
20 25 


RACKMOUNT SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 

SRM-25 20 

SRM-30 25 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25 20 

SRM-30 25 


SIZE (inches) Wt.{Ibs.) 
2x 7x 9% 4.2 
BAx7 x W% 5.0 


SIZE (inches} 
34x19 x 9% 
34x 19x 9% 


WI(Ibs.} 


SIZE (inches) 
34x 19x 9% 
3% x 19x 9% 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 


MODEL CONT. (Amps) ICS 
SRM-25A-2 20 25 
SRM-30A-2 25 30 


WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) Ics 
SRM-25M-2 20 25 
SRM-30M-2 25 30 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW 


EF JOHNSON AVENGER GX-MC41 

EF JOHNSON AVENGER GX-MC42 

EF JOHNSON GT-ML81 

EF JOHNSON GT-ML83 

EF JOHNSON 9800 SERIES 

GE MARC SERIES 

GE MONOGRAM SERIES & MAXON SM-4000 SERIES 
ICOM IC-F11020 & IC-F2020 

KENWOOD TK760, 762, 840, 860, 940, 941 
KENWOOD TK760H, 762H 

MOTOROLA LOW POWER SM50, SM120. & GTX 
MOTOROLA HIGH POWER SMSO, SM120. & GTX 
MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

UNIDEN SMH1525, SMU4525 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-701% 
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SIZE (inches) WL(Ibs.} 
34x19 x9% 10.5 
34x 19x 9% 11.0 


SIZE (inches) WL(Ibs.) 
34x 19x 9 105 
Bax 19x 1.0 


NEW SWITCHING MODELS 


SS-10GX, SS-12GX 

SS-18GX 

$S-12EFJ 

SS-18EFJ 

SS-10-EFJ-98, SS-12-EFJ-98, SS-18-EFJ-98 
SS-12MC 

SS-10MG, SS-12MG 

SS-101F, SS-121F 

SS-10TK 

SS-12TK OR SS-18TK 

SS-10SM/GTX 

SS-10SM/GTX, SS-12SM/GTX, SS-1BSM/GTX 
SS-10RA 

SS-12RA 

SS-18RA 

SS-10SMU, SS-12SMU, SS-18SMU 

8S-10V, SS-12V, SS-18V 


2000 


September 

18-20: TAP Engineering Seminar, sponsored by 
Softwright, Holiday Inn Southeast, Aurora, CO, 
Contact: 303-344-5486. 


19-22: Fall Vehicular Technology Conference, 
sponsored by IEEE Vehicular Technology Society, 
Seaport Hotel, Boston. Contact: 904-322-2500. 


26-29; PCIA GlobalXChange, sponsored by 
PCIA, McCormick Place, Chicago. Contact: 703- 
739-0300 or www.pes0.com. 


28-29; SBT Fall Conference, Ritz Carlton Hotel, 
St. Louis, Contact: 520-836-2025. 


October 

4-7: Private Wireless Spectrum Management 
Conference, sponsored by the Industrial Telecom- 
munications Association, the Council of Indepen- 
dent Communication Suppliers and USMSS, 
Grand Hyatt Hotel, Washington. Contact: Ray 
Wisniewski, 703-797-5123. 

15-17: ENTELEC & UTC Joint 2000 Fall Semi- 
nar, sponsored by ENTELEC and UTC, 
Houston. Contact: 888-503-8700 or email 
entelec @ pdgq.net. 

23-25: AMTEX, sponsored by the American Mo- 
bile Telecommunications Association, Embassy 
Suites Outdoor World, Dallas, Contact: 202-33 1- 
7773 ov WWw.amtausa.org. 

29-Nov.1: Tower Summit, sponsored by 
Shorecliff Communications, The Paris 
Hotel, Las Vegas. Contact: 888-662-602 1or 
www.scievents.com. 


November 
5-7; Utilities Telecom Summit, sponsored by 
UTC, the United Telecom Council, Sheraton Bel 


CALENDAR 


Harbour, Miami Beach, FL. Contact: 202-872- 
0030 or www.ute.org. 


12-15: Telecommunications Resellers Associn- 
tion Fall Conference and Exhibition, sponsored 
by TRA, Anaheim. CA. Contact: 202-835-9898 or 
www.tra.org. 

15-18: Communications Marketing Confer- 
ence, sponsored by the Communications Market- 
ing Association, Sheraton Colony Square, 
Atlanta. Contact: 404-892-2600, ext, 300 or 
www.commktga.com. 


17: Radio Club of America Communications 
Symposium, 92nd Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 732-842-5070. 


2001 


January 

6-9: International CES, sponsored by the Con- 
sumer Electronics Manufacturers’ Association: 
Las Vegas Convention Center, Las Vegas Hilton, 
Riviera Hote] and Alexis Park Hotel, Las Vegas. 
Contact: www.CESweb-.org. 


February 

20-23; NATE, sponsored by the National Asso- 
ciation of Tower Erectors, Adam's Mark 
Hotel, Dallas. Contact: 888-882-5865 or 
www.natehome.com, 


Mirch 


20-22: Wireless, sponsored by the Cellular Tele- 
communications Industry Assoviation, Las Vegas. 
Contact; 202-785-2842 or www.wow-com.com, 


28-30); International Wireless Communications 


Expo, sponsored by Mobile Radio Technology, 
Las Vegas Convention Center, Las Vegas. Contact: 
Web site www.iwceconexpo.com. 


April 

1-4: ENTELEC, sponsored by ENTELEC, New 
Orleans. Contact: 281-357-8700 or Web site 
www.entelec.org. 


May 

21-24: Telecommunications Resellers Associa- 
tion Spring Conference and Exhibition, spon- 
sored by TRA, Adam’s Mark Hotel, Dallas. Con- 
tact: Web site www.tra.org. 


June 

3-7: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center, Atlanta. Contact: 
80()-278-7372, 


24-27: UTC Telecom, sponsored by UTC, the 
United Telecom Council, Midwest Express, Mil- 
waukee. Contact: 202-857-1881 or www.utc.org. 


24-28: NENA, sponsored by the National Emer- 
gency Number Association, Orlando, FL. Contact: 
Web site www.nena9-I-L.org. 


August 


5-9: Association of Public-Safety Communica- 
tions Officials—International (APCO) 
National Conference, Salt Lake City. Contact: 
904-322-2500 or www.apco-intl.org. 


November 


6-8: Canadian Wireless, sponsored by the Cana- 
dian Wireless Telecommunications Association, 
Metro Toronto Convention Center, Toronto. Con- 
lact: 613-233-4888, ext, 102. or www.cwta.ca, 
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If you work with ASTRO® 25 diagnostic testing, 
the Motorola R2625 may be just the analyzer 
you've been waiting for. 

The R2625 is specifically configured for ASTRO 
25 (APCO Project 25) diagnostic testing, as well 
as for ASTRO 25 with conventional two-way 
analog systems. The R2625 takes all the features 
you like about our R2600 model and combines 
them into a special digital hardware platform 
that’s especially ASTRO- friendly. 

Standard features include: 

400 kHz-1 GHz frequency range 

Duplex generator 

Spectrum analyzer 

RF wattmeter 

And much more... 


Optional features can be added 
to enhance the unit further: 

Tracking generator 

Cable fault testing 

High stability oscillator 

High performance spectrum analyzer 

with markers 

Programmable test set-up memory 

ASTRO 25 encryption 

ASTRO 25 trunking 

The R2625's specialized, dedicated, easy-to- 
access test screens are conveniently grouped 
together to expedite test set-up. The R2625 
accepts both customer and key test codes for 
encryption testing, and delivers an impressive 


Motorola, the stylized M Logo and all other trademarks indicated as such 
herein are trademarks of Motorola, inc. @ Reg. U.S. Pat. and Tm. Off. 
© 2000 Matorola, Inc. All rights reserved. 
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omwoerk on ASTRO® turf. 


amount of standard features in its design: 
Dedicated screen displays for convenient 
observation or printout of test results 
Innovative use of soft keys and windowing 
Fast reacting autoranging scales with both 
analog and digital readouts 
Signaling encode and decode functions 


It’s all here...in a rugged and compact test 
unit that allows you to perform many complex 
operations with a single machine. 

Because the rugged R2625 withstands heavy 
use and can be powered by a variety of power 
sources, it’s ideal for field applications. 

Here’s the best part: Starting at less than 
fourteen thousand dollars, the R262s5 is far and 
away your best value for ASTRO 25 testing. 

The R2625. It's the newest, most affordable 
solution to your most ASTRO-nomical concerns. 
Call: 1-8 or contact your Motorola 
Representative. 
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e 

Dial ‘c-e-l- for murder 

I’m not necessarily a man prone to road rage. Sure, I've 
been known to gesture rudely at drivers that cut me off, but 
by and large I prefer to relax and enjoy the road. 

However, relaxation turns to vexation when 
cellphones, or more specifically, those who use them 
while driving, are thrown into the mix. Invariably, if I'm 
stuck behind a car doing 15 mph under the speed limit 
while swerving erratically between lanes, I don’t need to 
pull up alongside the car to know that the driver is yap- 
ping on a cellphone. 
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New Vega C-1610 Six line 2 
Console with DSP 
Architecture. 


* Dual sequential ‘Tone Line 
Module cards for up to 6 lines 

* Flexible line configuration for 
either a dedicated nvo- or 
four-wire full duplex circuit, 
or local contral keying 


For all the details, j ‘ust f call 


1-800-752- 7560 


or fax (402) 467-3279 
Email; vega_signal@earthlink.net 
www.vega:signaling.com 


1 aay | 
TELEX. Communications, Inc. 


CIRCLE (9) ON FAST FACT CARD 


* Vacuum florescent display 


* Squelch and Line activity indicators 
flash upon detecting audio 


* Optional desk microphone, headset, 
handset or gooseneck 


* And much more! 


MOBILE RADIO TECHNOLOGY SEPTEMBER 2000 


EDITORIAL FORUM 


What’s worse, with the advent of the 
wireless Web, motorists will not only be 
able to discuss the home team’s last- 
second victory from the night before 
with a friend, they’]l be able to watch 
highlights in real-time video. 

It doesn’t take a genius to figure this 
out. You don’t need a research team to 
ride with you and observe your fellow 
drive-time dragsters. You don’t need 
variables or a control group. 

Unfortunately, that’s more than can 
be said for the Harvard Center for Risk 
Analysis. After an in-depth study of the 
dangers associated with cellphone use 
in cars, the HCRA has decreed that there 
is, in fact, “a risk to the driver, to other 
motorists, and to pedestrians” created 
by talking on a cellphone while driving. 

Duh. 

Did we really need an Ivy League 
college to tell us this? Am I the only one 
able to figure this out without a focus 
group or a research team? Does anyone 
really know what a focus group is? 

Instead of wasting time and money 
conducting studies for which any half- 
way intelligent person can predict the re- 
sults, let’s put our efforts behind educat- 
ing the public on safe use of cellphones 
while driving. Or for that matter, let's 
ban them from cars altogether— 
cellphones, not bad drivers. 

OK, even though such a ban has been 
successfully implemented in Australia 
and New Zealand, the public backlash 
to such a piece of legislation would have 
cellular and PCS users marching on 
Washington. Well, it’s better that they 
march instead of drive. 

Here's an idea. Let's make each 
driver’s cellphone number the same as 
his license plate number. That way, if I 
want to inform someone of the closest 
pier to drive off of, [know what number 
to dial. 

The HCRA study did note that a 
driver's risk of being killed while using 
a cellphone is 1.5 in one million per 
year, which is substantially less than the 
annual risk of being killed by a driver 
under the influence of alcohol. What the 
study failed to mention, however, is that 
a cellphone-using motorist’s chances of 
dying increase exponentially if he is 
driving in front of me. 

—Matthew Haiverson 
Associate Editor 
matt_halverson @intertec.com 


www.mrtmag.com 


Whether your system needs indoor 
or outdoor wireless testing... 
Berkeley has the solution! 


INDOOR MICROCELL TEST EQUIPMENT 


Monge 


SIGNAL STRENGTH 
METER 
For indoor sweeps 
by propagators. 

© Internal memory stores signal strength 
i} © Scans up to 21 channels 
© Displays best 3 channels simultaneously 
® Outputs data to a PC with a serial cable 


® Audio can be heard through the headphones 
H or internal speaker 


* Includes rechargeable Ni-Cad battery/charger 


CLASS A 
TRANSMITTER SERIES 
For measuring signal propagation, 
positioning antennas, setting power 
levels or validating coverage. 
Available in either 25 Watt Class A, 


or 45 Watt Class A (10 or 20 Watt 
Class A for PCS) FCC Type Accepted 


Built-in agile frequency synthesizer 
Power control in 0.1 dB increments 
Remote controllable 

VSWR antenna protection 

Weighs 25 sos 


~ BERKELEY » eee 2 eS 
VARITRONICS Syeree 


Liberty Corporate Park, 255 Liberty St., Metuchen, NJ 08840 


Teel 


1 WATT 4 PORTABLE 
TRANSMITTER —— 
with REMOTE CONTROL § 
For indoor coverage testing. 
© Dynamically adjustable power control 


from 1 milliwatt to 1 watt output 


® Infrared remote control adjusts power 
output, frequency and on-off >25 feet 


© Super bright 128 x 128 graphic LCD 


with backlight 
* Battery operated 


iss 
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Pew DS 
Two independent 
Recsivers 
Measures RF propagation coverage 
and detects “RF Shadows”. 


Dual modular receivers and 12-channel GPS allow 
users to swap various bands while in the field 


High measurement rate, more than twice that of 
Dr. Lee’s recommended 40 A plus distance averaging 


Removable, rechargeable Li-ion battery system found on 
standard PC laptops 


Removable 8 MByte compact flash memory system 
for data storage and X/Y coordinate data 


Weighs only 7 pounds fully loaded with USB and Serial 
(RS-232) = for high-speed connectivity to a PC 


a> 


‘WIRELESS 
PRODUCTS 


Fax: 732-548-3404 » E-mail: info@bvsystems.com 
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DUAL MODULAR 


RUGGED HAND-HELD 
SIGNAL STRENGTH 
METER 


Measures RF propagation coverage 
and detects “RF Shadows”. 


High measurement rate, more than twice 
that of Dr. Lee’s recommended 40 2 


Internal eight channel differential GPS 


Removable PCMCIA memory system for 
post processing data import to a PC 


Models Available: 


PAGING (POCSAG/FLEX) | 


IS-136 CELLULAR © 
GSM ISM 

LMR PCS 
iDEN/SMR - WCS 

ETACS IVDS 


Custom frequencies 
available upon request. 


IN THE PUBLIC INTEREST 


King of the hill 


By Robert H. Schwaninger Jr. 


The relationship between the FCC and 
Congress is not always harmonious. 
Truth is, it’s a love-hate thing—alternat- 
ing between competition and symbiotic 
scavengers feeding on the 
same public carcass. 
Sometimes the jackals 
snap at each other, trying 
to establish which one is 
going to be the “alpha dog” 
on alternating Tuesdays. 

Right now, Congress is 
marking up bills that, if 
they become laws, will 
have a direct effect on the 
authority of the FCC—and 
on the way the agency 
publicizes its use of that 
authority. For example, 
Congress wants to rein in 
the agency’s ability to de- 
lay mergers of telecom- 
munications firms. The 
House telecommunica- 
tions subcommittee wants 
to limit the FCC to just 
60-90 days to approve a 
merger or to state the basis 
of its objection, publicly. 

The impetus for this 
legislation is the incidence 
of massive merger propos- 
als that make front-page 
headlines and then be- 
come obituaries on the 
business pages. Congress 
is concerned that the FCC 
is overstepping its author- 
ity by acting as though its 
responsibility to approve 
license assignments is 
more important than the 
combined duties of the 
Department of Justice, 
the Federal Trade Commission and the 
Securities and Exchange Commission. 
(There’s a bit of an interagency turf war 
going on here, as well.) 

Standing alone, such legislation 
speaks volumes about the machinations 


Schwaninger, MRT’s regulatory consultant, is the 
principal in the law firm of Schwaninger & Associates, 
Washington, which is counsel to Small Business in Tele- 
communications. Schwaninger is also a member of the 
Radio Club of America. 


that make up the federal pecking order. 
It reminds us that Congress passes the 
big laws that wind up in the U.S, Code 
and that must be followed by the 
agency—or else! “Or else” is never 
defined or explained, but we assume it 
must be something really, really bad— 
like cutting the agency's budget. 

Rep. Cliff Stearns (R-FL), a member 
of the House telecom subcommittee, 


=—THAT WAS Too EASY 
it NEEDA 


REAL CHALLENGE! 


Illustration by John Hayes 


has also sponsored the Spectrum Re- 
source Assurance Act to pull the teeth 
on the FCC’s ability to limit spectrum 
aggregation by any one licensee. The 
legislation posits that the normal activi- 
ties of the antitrust agencies precludes 
the need for the FCC to administer a 
spectrum cap. 

Which brings us to the third initiative 
afoot in Congress. It seems that Rep. 
Stearns also wants to trim the FCC’s 
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budget for operating its Office of Media 
Relations. Currently, policy flacks 
within the agency are pulling down 
combined salaries of $1.1 million. Con- 
gressman Stearns thinks that the FCC 
can relate to the media for less than 
$650,000. It would appear that the good 
congressman thinks that the agency 
does not need more than 20 people to 
explain what the FCC is doing, why it’s 
good for America, and 
how it’s going to hurt 
them (really) more 
than it hurts you. 

The $450,000 saved 
by not producing this 
P.R. material (which 
resembles what I put on 
my roses every year) is 
part of an overall re- 
duction in the FCC’s 
budget that Congress is 
contemplating. Con- 
gress is suggesting that 
the FCC’s overall bud- 
get should be cut back 
by $2 million to a 
$208 million level. 
The president would 
like to increase the 
FCC budget by $27 
million. Who will 
win—and should we 
care? [shrug] 

The fiscal conserva- 
tive in me says that 
trimming the national 
budget is often a good 
idea. I’m one of the 
unlucky regular recipi- 
ents of the drivel the 
media relations guys at 
the FCC spew. A re- 
duction in the amount 
of reality-challenged 
chaff clogging my fax 
machine and mailbox 

would be welcome. 

Perhaps the diet the 

FCC is feeding the 
media is too rich—as in, “That's rich.” 

Alternatively, there is a nagging 
desire to have the agency be effective. | 
want the FCC to question the pros and 
cons of mergers between industry 
behemoths, taking the consumer's side 
in assuring healthy competition. On the 
other hand, I don’t want them waiting a 
year to decide whether to support a 
merger. I want the FCC rules to mean 
something, and I want both the public 
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Out Here, Field-Proven 
Takes On ACertain Significance. 
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You can’t always predict where your next job will take you, 
but there is something you can rely on: your Site Master™ from 
Anritsu. After years of being dropped, tossed and exposed 
to some of the harshest weather conditions imaginable, 

Site Master has proven to be the world’s best selling cable and 
antenna analyzer. 

Site Master delivers accurate, repeatable performance. A 
field replaceable NiMH battery. And a sleek, lightweight design 


that’s not only easy to carry, it’s extremely rugged. Site Master's 


Site Master 


user-friendly, menu-driven interface is easy to use and requires 
little or no training. And thanks to its ability to identify, record 
and solve a multitude of problems without sacrificing measure- 
ment accuracy, Site Master makes deployment, performance 
verification and maintenance a breeze, no matter where you are. 
For more information call 1-800-ANRITSU or check out 
our website at www.global.anritsu,com. Site Master from Anritsu. 
The preferred choice among leading network operators and 


service providers worldwide. 


Ainritsu 


One world. One name. Anritsu. 


©1999 Anritsu Company Sales Offices: United States and Canada. 1-800-ANRITSU, Europe 44(01582)433200, 
Japan 81(03)3446-I111, Asia-Pacific 65-2822400, South America 55(21)527-6922, http://www,anricsu.com 
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Multi-Channel Remotes for 
Kenwood -80 and-90 Series Radios 


CPI's MCR411A remote and MCP401 termination panel allow two wire (four-wire 
optional) control for the -90 series radios. The TSR412A and TSP402 are used 
with the -80 series radio. Channel up and down, group up and down, nine character 
alpha channel identifier, scan, monitor, intercom, and front panel transmit are all 
standard features. No programming cables or software are needed. Radio is dedi- 
cated to remote operation. Many systems are available for other radios. Please 
call or visit our website for additional information on this or other CPI products, 


941 Hensley Lane « Wylie, TX 75098 
= = Fe Voice (800) 869-9128 » Fax (888) 437-5360 


www.cpicomm.com 
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The ONLY Wireless System 
That Delivers Network Dialtone- 
Including Full Internet Connectivity ! 


Delivers 2 full-service 
telephone lines up to 
22 km/14 miles line of sight. 


Actual size just 8 x 10 x 5inches 


ina UV resistant NEMA 4X 
enclosure that includes a 
built-in antenna. 


THE FEATURES: 


Full Bandwidth — Crystal-clear voice; G3 fax and 56k modem compatible. 
No License Needed - Uses 2.4 GHz license-exempt ISM frequency band. 
No Tuning - 100% digital, self-configuring, time division duplexing system. 
Complete Privacy - Fully encrypted, spread-spectrum CDMA modulation. 
Low Power Draw - Only 2-4 Watts; accepts any voltage from 12-48 DC, 


CWT CARLSON WIRELESS 
TECHNOLOGIES, INC. 
1180 Evergreen Rd, Ste. B, Redway, CA 95560 USA 


CIRCLE (13) ON FAST FACT CARD 


tel: (+1) 707 923 3000 

fax: (+1) 707 923 1913 
sales@wireless-telephone.com 
www.wireless-telephone.com 
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and the FCC to be bound by the same ser 
of rules. (Initiating this novel concept 
might require cash.) 

Like a lot of the people in our industry, 
1 want the FCC to be well funded to do 
those things that we deem important. We 
don’t want the agency to get a bunch of 
dough from the U.S. Treasury to do silly 
stuff, like hire a bunch of P.R. guys to 
convince us that the agency's filled with 
good guys. We already know that it ain't, 
and all the P.R. slicky boys in the world 
are not going to convince us otherwise. 

We want the FCC to enforce its rules 
and efficiently rule on matters before it. 
We want the FCC to apply the public in- 
terest to matters of importance—like the 
creation of ru/es. We don’t want it 
merely to give the public a friendly 
wink before the agency begins its new- 
est effort to make itself irrelevant. 

We also want our tax dollars used for 
doing the right thing, not just for creat- 
ing advertising campaigns to convince 
us that the latest political miasma is a 
sweet zephyr of kindness. 

Now, if you ask me whether the above 
legislation will be voted into law, I'll 
tell you that I haven't a clue. You see, 
bills like these come around every year. 
Congress tries to remind the FCC who the 
boss is, and the FCC acts wounded. This 
governmental growling occurs so fre- 
quently that those of us who must witness 
it often become immune to the process. 
Usually, Congress is just baring its teeth 
and doesn’t really plan on pouncing. 

The last major revision in the Com- 
munications Act occurred in 1996. Be- 
fore that, it was 1993, Although smaller, 
significant, interpretive legislation has 
become law in other years, Congress 
can be counted on to do an overhaul 
about every three years (or 50,000 
licenses—whichever comes first). Then 
they go back to afflicting the comfort- 
able—and afflicting the afflicted. 

Frankly speaking, we're in a presi- 
dential election year. Nothing gets done 
in Washington in a presidential election 
year (unless you deem posing and 
sound-biting to be important). So, we’re 
in a legislative “quiet zone” as long as 
you don’t listen to the bombastic, empty 
rhetoric being blasted from the honor- 
able lawmakers appearing on C-SPAN. 

So what does this game of “King 
of the Hill” mean to you and me? 
Not much. But then you didn’t really 
think that your interests were being 
taken into consideration in this taffy 
pull, did you? If you did, I’ve got 
some great investment opportunities 
in IVDS licenses that I’m sure we 
could discuss. B 
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With Com-Net Ericsson there are red Denenitsp0 sayin 


Are you ready to accept our proposal? 
Com-Net Ericsson is as close as you 
can get to a lifelong commitment from a 
critical communications company. With 
over 80 years experience, we know how 
to keep you happy. And because we are 
totally focused on Land Mobile Radio, 
we'll keep the relationship exciting with: 
* More innovative technologies 
and products 


* Total system integration expertise 


* Unique financing and 
maintenance options 


Long after we customize a system 
to meet your needs, we'll be there. 
For better or for worse. 


Choosing a critical communications 
system is a big commitment, 
Make sure you pick the right partner. 
For more information, give us 
a ring at 1-800-431-2345. 


+1.804.592.6100 P.O. Box 2000, Lynchburg, VA 24501 www.com-netericsson.com 
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PUBLIC SAFETY: ‘10-2’ 


Reaching an understanding 


Zen and the art of achieving enlightment 
with your in-house client 


By David O. Dunford 


This month’s topic is an ongoing 
challenge for which we’ve all developed 
our own unique—as the phone man 
says—” workaround” solution. Specifi- 
cally, we’re talking about recurring 
(mis)communications between Radio- 
man and his important client: the public 
safety dispatcher. 

Radioman seldom receives any good 
news from his neighborhood emergency 
services comm center. So, when he 
picks up the phone and hears the 
dispatcher’s voice, Radioman 
is preconditioned (Does the 
name Pavlov ring a bell?) to 
stand by to receive com- 
plaints. This anticipation is 
usually vindicated because, as 
often as not, the message is 
that either the equipment has 
quit altogether (catastrophic 
outage) or some of the equip- 
ment only works some of the 
time (intermittent problem). 
Radioman has much better 
odds at being a hero and cur- 
ing problems of the first type 
than the second. 

Before the phone conversa- 
tion even begins, however, 
Radioman (and the dispatcher, 
for that matter) need to remember that 
they are each actually speaking different 
dialects of the “same” English 
language. 

For the contemplation and reflection 
of our readers, the following is a typical 
telephone coversation between vendor 
and customer, reporting a problem and 
diagnosing its solution (accompanied by 
actual, real-world translations). 


Dispatcher: “We're having a problem 
with the system.” Meaning: A bad 
thing is happening with all of this 
equipment, and we need your help. 

[Radioman thinks: They’ve done some- 
thing wrong and messed up the 
equipment. ] 


Radioman: “What’s the problem?” 
Meaning: Which exact replacement 


circuit boards, components, tools and 
test equipment do | need to bring? 

[Dispatcher thinks: How do we know— 
we're only the dispatchers. That’s 
your job.]} 


Dispatcher: “We can’t hear units on 
channel two, but they can hear us OK.” 
Meaning: We can’t hear units on chan- 
nel two, but they can hear us OK. 

[Radioman thinks: They’ve done some- 
thing wrong and messed up the 
equipment. ] 


Radioman: “Is the system operating 
correctly?” Meaning: Are you sure 


Photo courtesy of Mecklenburg ESMA, Charlotte, NC. 


you're doing everything right? 

[Dispatcher thinks: He thinks I’m an 
idiot. Of course it’s not working. 
That’s why we called.] 


Dispatcher: “All the other channels are 
working fine.” Meaning: All the other 
channels are working fine. 

[Radioman thinks: They don't know 
what else has quit working. I wish 
they were more technical. ] 


Radioman: “What was it doing right 
before it quit working?” Meaning: 
Did you hear any noises or signaling 
tones that are part of the system con- 
trol format which may have indicated 
the source of a partial failure? 

[Dispatcher thinks: It was working be- 
fore it quit working. ] 


Dispatcher: “We were checking licenses 


16 MOBILE RADIO TECHNOLOGY SEPTEMBER 2000 


for several cars in the northeast part of 
the county.” Meaning: We were just 
talking on the radio. 

[Radioman thinks: They didn’t notice a 
thing.] 


Radioman: “What were you doing right 
before it quit working?” Meaning: Is 
there a chance that actions either at 
the center or at one of the remote sites 
could have caused or been related to 
the system outage? 

[Dispatcher thinks: He thinks I’m an 
idiot, and | broke the radio.] 


Dispatcher: “We were just talking on 
the radio. We have the conversation 
on the call recorder. Would you like 
to hear it?” Meaning: Nowhere on 
the log recording will you hear the 
word “whoops.” 

{Radioman thinks: I wish telepathic 

faith healing for radio equip- 

ment really did work.] 


Radioman: “Sure, just hold the 
phone up the speaker, and I'll 
give it a listen.” Meaning: I be- 
lieve in dowsing, the Loch Ness 
Monster and tarot cards—why 
not give this a try as well? 
[Dispatcher thinks: It's late, 
but Radioman really is trying 
to be helpful this evening. ] 


Dispatcher: (Plays tape.) 
“Was that any help?” Mean- 
ing: | believe that you can tell 
everything from nothing, 
which is what this sounded 
like to me. 

[Radioman thinks: Well, the 
dispatcher really is trying to be 
helpful this evening. ] 


Radioman: “! couldn’t tell much from 
that, so I'll get dressed and be there in 
about 30 minutes.” Meaning: We'll 
both feel better if 1 get right out and 
fix the trouble. 

[Dispatcher thinks: I feel better knowing 
that Radioman is on the way.] 


This scenario recurs with quiet, un- 
noticed regularity in hundreds of pub- 
lic safety operations every week. But, 
in the end, maybe the participants re- 
ally do understand each other better 
than we think. | 


Dunford, MRT's public safety consultant, is manager 
of technical services for the Lenexa, KS, police depart- 
ment. He is a member of the Association of Public-Safety 
Communications Officials-International. [His email ad- 
dress is ddunford @ci.lenexa.ks.us. | 
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Printrak's coordinate-based Premier CAD™ system fully automates police, fire and emergency medical 
service agencies’ call-taking and incident dispatching process. It enables dispatchers to quickly and 
easily report incident data while talking to callers and dispatching appropriate units to the scene. 

By using Compaq NonStop fault-tolerant servers to reduce downtime, Premier CAD™ is specially 
designed to meet the high-volume dispatch needs of large, multi-agency, multi-jurisdictional clients. 
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Understanding wireless 
communications in public safety 


Excerpts from a new guidebook to technology, issues, planning and 
management for public safety communications professionals 


By Kathy [mel and James W. Hart 


Editor's note: Through the National Law En- 
forcement and Corrections Technology Center- 
—Rocky Mountain Region (NLECTC—RM), a 
program of the National institute of Justice, 
authors imel and Hart have prepared a free 
guidebook to help both new and experienced 
public safety communications managers over 
the hurdles of system procurement and opera- 
tions. MRT presents here selected excerpts from 
Part 1 of that 135-page book, to encourage its 
dissemination. The guidebook has four parts: 

Part I— Planning and managing a commu- 
nications project—Discusses the overall scope 
of a project, including planning, funding, pro- 
curement and management, 

Part 2—Wireless communications technol- 
ogy—Discusses voice vs, data, characteristics 
of radio systems (including terminology) and 
current types of public safety radio systems. 

Part 3—Wireless communications issues— 
Discusses FCC licensing, rules, regulations and 
related issues; radiofrequency radiation expo- 
sure; and the Bis National Crime Information 
Ceater (NCIC) 2000 project. 


Part 4d—Wireless communications 


Understanding 
Wireless 
Communications 
in Public 

Safety 

A Guidebook to 
Technology. Issues. 


Planning, and 
Management 


th ite, 


Natnimal Law Paturcomoet ant orrectetes la Sahigy (ceter 


options—Discusses voice system options, data 
system options and the latest developments in 
communications technology 

The book atso has a glossary of telecommi- 
nications terms and appendices covering pro- 
gram grants, state contacts, APCO frequency 
advisors and other resources. 

The target audience consists of those middle 
and upper managers who are responsible for 


funding and/or managing communications at 


their agencies, but who have little or no techni- 
cal background in wireless technology, Infor- 
mation on obtaining a copy of the complete 
work appears in the authors’ credit below. 


No one book can possibly cover 
everything you might ever need 
to know if you are planning a communi- 
cations project. However, the authors 
will at least try to highlight the main is- 
sues and explain the terminology so that 
you can be an informed consumer. In ad- 
dition, the authors have tried to point 
you toward other resources that will pro- 
vide more detail about areas you want to 
understand better. 


What it takes to succeed 
Successful projects are usu- 
ally the result of careful plan- 
ning. Planning helps to create a 
disciplined, businesslike ap- 
proach to the project and fosters 
communication among groups, 
often resulting in partnerships. 
p> A plan—The first step in 
planning is to gather informa- 
uion about agency needs, avail- 
able assets and resources, exist- 
ing communications infra- 
structure, end-user require- 
ments and other related issues. 
A plan is important because it 
defines the project’s goals, de- 
scribes the specific problems or 
needs that are being addressed, 
lists any potential partners and 
their roles, identifies staffing 
requirements, outlines a mar- 
keting strategy, proposes a 
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detailed budget and time line, and in- 

cludes an operational plan that addresses 

how the project will be funded now and 

into the future. 

& Time, money and resources —No 

project can succeed without adequate 

amounts of time, money, and other re- 

sources. Thus, to be successful, time 

must be allocated to: 

(I Identify, recruit, and assign or hire nec- 
essary staff. 

(J Identify potential project partners and 
create formal relationships. 

LI Identify potential sources of funding 
and apply for funds. 

~I Identify and procure appropriate com- 
munications technologies. 

(4 Implement the project. 

& Cering started — Before going for- 

ward on a communications project, you 

will need to answer a number of ques- 

tions. While collecting the information 

may seem tedious, you will be well re- 

warded down the line when you find that 

you are asked to provide this same infor- 

mation to potential funding sources, 

management, and others. 

What do you have now? One of the 
first things you need to identify are your 
existing business functions. In other 
words, answer the questions: 

J What do we do? 

_t How do we do it? 

J What are our core functions? 

I How does or will technology support 
those functions? 

Plus, you should try to identify the ben- 
efits of such a project, both the tangible. 
measurable benefits (decreased mainte- 
nance costs and improved coverage) and 
the intangible benefits (improved morale 
and better customer service). 


Imel is president of La Loba International. Her 
email address is kjimel@aol.com, Hart is president of 
Hartech, His email address is jhart@du.edu. 

Complete print copies of this book can be ordered 
for free from NLECTC at 800-248-2742, It can also 
be downloaded us a PDF file from the NLECTC Web 
site: www.nlecte.org/pubs/#comm. 
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A better choice for P25 testing 


With the release of the new 2.7 GHz 2975 digital radio test platform, 
IFR delivers an easy and accurate solution for testing Project 25 
radios, terminals, repeaters and base stations. For Phase I testing, 
you need capabilities to test C4+FM, Common Air Interface 
interoperability, IMBE vocoder, and support of Type III encryption. 
The 2975 delivers. Yet, for all its sophistication, the 2975 is 


incredibly easy to operate. The result is a complete Project 25 test 


solution that’s ready today, and provides a software-driven upgrade 
Get complete information on IFR’s new 2975 path as future test requirements evolve. Add IFR’s extensive radio 


digital radio test platform at P25.com. Also testing experience and the 2975 is a better choice for Project 25 
at P25.com — a Project 25 Resource Center 
for the latest news and info, plus learn more 
about IFR, the leader for PMR testing. more about the new 2975 digital radio test platform. 


testing. Visit our dedicated Project 25 website at p25.com to learn 
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web: www.ifrsys.com email; sales@ifrsys.com voice; (800) 835-2352 IL 4 


What do you need? Identifying what 
you need is not simply making a list of 
equipment. You should start at a much 
higher level and try to determine the 
kinds of functions/tasks you want to be 
able to perform. Are you wanting to add 
new capabilities to your existing sys- 
tem? What are they? Who will use them, 
and how often? Will the existing system 
support those new capabilities? 

Review your inventory to see how 
much, if any, of your existing equipment 
should be retained. What equipment will 
need to be replaced because it is obso- 
lete or too expensive to maintain? 

What are your options? Now that 
you know what you have and what you 


will cost you over a 10-year period (the 
average lifespan of a communications 
system). You need to look at the full life 
cycle cost of the system, including such 
things as maintenance, personnel and li- 
cense costs. 

> Getting help — At this point you may 
be starting to feel a little overwhelmed 
with the size and complexity of the 
project you have taken on. Don’t. Many 
agencies, both large and small, have suc- 
cessfully undertaken radio projects over 
the years. However, if you still feel that 
this task is beyond your ability to handle 
or will take more time than you can rea- 
sonably provide, you can get help from 
a number of sources. 


Table 3-1. Primary Federal Sources of Telecommunications/Technology Funding for Law 
Enforcement 


Program Name Type 


(Disere- 
tlanary 
or Block) 


Local Law Enforcement Block 
Grants (LLEBG) Program 


Edward Byme Memorial State 
and Local Law Enforcement 
| Assistance Program 


State Identification Systems 
(SIS} Grants Program 


Technology Opportunities 
Program (TOP, formerly 
THAP) 


Community Oriented Policing 
Services More (COPS MORE) 
Grant 


Federal Emergency 
Management Agency (FEMA) 
Grants 


State‘and Community 20% DOT 
Highway Safety Grants 


need (at a functional level), you are 
ready to start reviewing your options. 
Essentially you will be faced with two 
options: purchasing a dedicated system 
or contracting with a commercial service 
provider. 

If you are in an area of the country that 
has access to commercial services, you 
will have to research the available ser- 
vices providers for cost, coverage, ser- 
vices, level of support, etc., to determine 
how well their services meet your needs. 

How much will it cost? Cost is one of 
the most difficult items to accurately 
predict because certain critical items are 
often left out. The purchase price of the 
equipment or service alone is not suffi- 
cient to understand how much a system 


Min. 
Match 
(%) 


Fed. Apply to | Contact 
Source : 


10% DOI- State App. A 
BJA 


Varies by 
State 


Other agencies. Other agencies near 
you have done this before. If you do not 
know who to call, contact your local As- 
sociation of Public-Safety Communica- 
tions Officials (APCO) chapter and ask 
them for a list of agencies that have re- 
cently completed a project similar to 
yours. Ask them for help. They are usu- 
ally glad to send you copies of requests 
for proposals (RFPs), contracts, cover- 
age requirements, system test plans, or 
any other type of sample documentation 
you may need. 

Consultants. If you decide that you 
need more dedicated and expert help 
than can be obtained from your neighbor 
agencies, you may want to consider hir- 
ing a consultant. A consultant can per- 
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form a number of the project tasks for 
you, from conducting the inventory and 
needs analysis to developing budgetary 
cost estimates to creating an RFP to as- 
sisting you with the project management. 
You determine the level and extent of 
services you wish to purchase. 

Vendors. One of the most useful 
sources of information are the vendors of 
the products you are considering. Many 
have created libraries of articles (often 
called “white papers”) written by indus- 
try experts, which explain the advantages 
and disadvantages of the various tech- 
nologies. Most want to help educate you 
because they know that the better in- 
formed you are, the better buying deci- 
sion you will make. Just remember that 
they are trying to sell you their product, 
so accept their information, but do the 
product comparisons yourself. 


Planning the project 

Realistic schedule — One of the first 
things you need to develop when plan- 
ning your project is an implementation 
schedule. The schedule should identify 
all major tasks and milestones and 
should allow enough time for the project 
to be developed, funded, and imple- 
mented. If you are applying for a grant, 
you may also need to add a period after 
implementation to comply with the 
grant’s evaluation requirements. 

A clear time line, identifying all of the 
milestones you expect to reach during 
the various phases of the project’s imple- 
mentation, is essential. Not only will it 
help all of your team to understand what 
has to be done and when, it will help re- 
viewers get a much better perspective on 
what you are proposing. 
> Project team(s) — Some projects are 
large enough that two project teams 
are needed and formed: a project steer- 
ing committee and a project imple- 
mentation team. 

The steering committee is usually 
more involved with high-level planning 
and policy decisions, without getting ac- 
tively involved in the details of the 
project. The steering committee often is 
composed of high-level representatives 
of the user agencies and/or departments, 
such as city/county managers, sheriffs, 
police and fire chiefs, finance directors, 
and sometimes elected officials. The pur- 
pose of the steering committee is to en- 
sure support for the project at the highest 
levels of the organization. You need po- 
litical, financial, and administrative 
support for your project to become a 
reality. Without that support, your 
project may never even get started, re- 
gardless of the need. 
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Built for continual shift-after-shift use, the new Rocky Il+ Mobile Computing System is ruggedized to stand up against 
harsh environments such as rain, mud, shock, vibration, and extreme temperatures. With it's unique hot dockstation, 
integrated wireless communication capabilities and back-lit keyboard, we have the ideal solution for patrol cars, report 
rooms, swat command vans and undercover team use. Pentium® III Now Available 


AMREL SYSTEMS, INC. 


11801 Goldring Road - Arcadia, CA91006 
TOLL FREE: (800) 882-6735 - Fax: (626) 303-8538 
www.amrel.com 
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The other project team (or the only 
one in those cases where two teams are 
not needed or perhaps not possible) is the 
implementation team. The implementa- 
tion team is the keystone upon which 
your project’s success depends. This 
team must have the ability to effectively 
deal with both the technical complexity of 
a communications project and the orga- 
nizational challenges associated with 
managing the project. 
> Project manager — Like any other 
team, the person selected to lead the 
implementation group is critical. The 
key abilities needed in the project man- 
ager are organizational skills and people 
skills. Knowledge of the technical as- 
pects of the project is helpful, but not 
critical. The project manager ensures that 
the team works smoothly together, 
makes sure that all tasks are completed 
on time and correctly. and solves the 
various problems that arise during the 
project. Pick someone who knows how 
to get things done. 
p> Budget — For funding administrators 
to evaluate your request for funds, you 
must be able to explain your budget in 
detail, particularly if you are applying 
for federal funds. The budget must be 
reasonable for the tasks and equipment 
proposed, and the relationship of the 
budget to the project plan must be 
clearly identified and communicated. 

Budgets should include all costs asso- 
ciated with the project. This could in- 
clude costs for personnel, fringe benefits, 
computer hardware and software, other 
end-user equipment, telecommunica- 
tions services and related equipment, fur- 
niture and space, supplies and mainte- 
nance. If a new facility is needed to house 
personnel and/or equipment, construc- 
tion costs may also be included. 

If you are applying for a state or fed- 
eral grant. make sure you obtain a copy 
of the grant application guidelines. 
Most grants require detailed budget in- 
formation and mandate that it follow a 
specific format. Failure to follow the 
rules often results in immediate disquali- 
fication of the grant application. 


Obtaining funds 

For many agencies, obtaining funds is 
the most difficult part of a communica- 
tions project. Projects like this are ex- 
pensive. and, asa result, funding may 
take months or even years to accomplish. 
Begin your efforts for obtaining funds far 
in advance of when you need the new 
system to be operational. More detailed 
information about public safety funding 
can be found in the Report on Funding 
Mechanisms for Public Safety Radio 


Communications, published by the Pub- 
lic Safety Wireless Network (PSWN) 
Program. 

& /ypes of funds — For most local 
agencies. the types of funds available fall 
into Wwo general categories: local rev- 
enue funds and grants. Local revenue 
funds are obtained by local governments 
through local taxes (e.g.. sales tax. prop- 
erty tax), user fees, and other user 
charges, plus through the issuing of debt 
instruments, like bonds. Grants are funds 
made available to local agencies from 
state and federal government agencies, 
as Well as from private sources (like foun- 
dations). Grants usually require you to 
submit a formal application to justify 
your request for funding. 

p> Sources of funds — The process you 
must go through to obtain funding for 
your project will vary depending on who 
owns the funds you want. Remember, to 


Figure 4-1. Steps in the 


RFP process. STEP TWO: STEP FOUR: 
SEEK ISSUE 
PRELIMINARY THE 


STEP ONE: 
IDENTIFY 
AND JUSTIFY THE 
NEED 


fully fund your project, you may need to 
gel money from several different entities. 
In fact, many of the federal grants require 
a certain amount of matching funding. 
Federal sources. Local governments 
receive public safety funding from fed- 
eral sources primarily through grants 
and cooperative agreements. A third 
source of funds for law enforcement has 
been asset forfeiture funds. (Most of the 
federal public safety funding in the last 
decade has been primarily for law en- 
forcement, with little specifically ear- 
marked for fire and emergency medical 
services.) Grants fall into two categories: 
block (or formula) grants and discretion- 
ary (or categorical) grants. Most public 
safety funding has come through the 
U.S. Department of Justice (DOJ). How- 
ever, funds for infrastructure projects like 
communications are also possibly avail- 
able through the U.S. Department of 
Commerce [National Telecommunica- 
tions and Information Administration 
(NTIA)], the U.S. Department of Trans- 
portation (DOT), and the Federal Emer- 
gency Management Agency (FEMA). A 
sample list of some of the programs that 
have provided funding recently, 
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APPROVALS 


including the name of their funding and 
administering agency(ies) and their 
matching funds requirements, is shown 
in Table 3-1 on page PS4. 

p> “Selling” your need — Regardless of 
who you ask for funds. you must con- 
vince them that your project is necessary 
and that you will provide the most ben- 
eficial use of their dollars. The competi- 
tion for funds is intense, and everyone 
believes that his or her needs are real. 
Getting the funds often depends more on 
your ability to present your needs in a 
businesslike and professional manner 
than on the need itself. 

The review team needs to know that 
the project you propose is worth doing 
and that your team can actually do it. The 
feasibility of the project will be judged 
based on your technical approach, the 
skills of your team members, and your 
budget estimates, schedule, and time 


RFP 


STEP THREE: 
DEVELOP 
SPECIFICATIONS 

(RFP} 


line, as well as the long-term operational 
costs of the project. Failure to clearly 
define any of these items could be cause 
for rejection of your request. 

Involve as many people as possible in 
reviewing your project request before 
you submit it to the funding agency. 


Buying what you need 

Once funding has been secured, the 
purchasing process can begin. This sec- 
tion discusses the primary ways that 
communications systems have been pur- 
chased but does not attempt to itemize 
every variation that has been used. 
& How to buy — Most government 
agencies have specific purchasing rules 
and regulations that must be followed for 
purchases to be legal. You should consult 
with the staff from your purchasing divi- 
sion or department to determine the rules 
that govern your agency. 
> Competitive procurement — A com- 
petitive procurement usually involves the 
development of purchasing specifications 
by the local agency and then issuing of a 
Request for Quotation (RFQ) and/or a Re- 
quest for Proposal (RFP). Multiple vendors 
respond to the RFQ with a bid (or to the 


wwwemrtimag.com 


RFP with a proposal) to provide what the 
agency has requested. A competitive 
procurement is designed to encourage 
competition among vendors to encourage 
fair pricing. 

An RFQ is generally used to purchase 
commodities, which can be easily de- 
scribed and tor which there are several 
suppliers. Most awards that result from 
RFQs are based on low bid. An RFP is 
used for purchasing more complex 
items, like communications systems, for 
which a number of variables besides 
price may influence an award decision. 
For example, other variables could in- 
clude maintenance hours, financial sta- 
bility of the company, references from 
other clients, and ease of use, 

& Noncompetitive procurement — Lo- 
cal governments can contract for services 
in many cases without going out to bid. 
Check with your city/county purchasing 


STEP SIX: 
SELECT 
VENDOR 


STEP FIVE: 

EVALUATE 
THE 

RESPONSES 


NEGOTIATE 
THE 
CONTRACT 


department to see if there are any clauses 
in your policies and procedures that 
would work to your benefit. Two common 
examples that are used with communica- 
lions are sole source procurement and 
contract for operational services. 

Sole source procurement. In a sole 
source procurement, goods and/or ser- 
vices can be purchased from a vendor 
that has previously been awarded a 
contract, usually through a competitive 
bid process, The reasoning is that if 
that vendor is the “sole source” for ad- 
ditional items that are compatible with 
items already supplied, then another 
competitive procurement does not 
need to be conducted. 
> Contract for operational services — 
Agencies contract for many types of op- 
erational services, like cellular tele- 
phone service and pager service. Many 
purchasing divisions treat service con- 
tracts differently than they treat con- 
tracts for purchase. You may only need 
lo show that you have sufficient funds in 
your budget to pay for the service you 
want. In some cases, you may not even 
have to prove that since the belief is that 
you will cancel the service if you have 
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STEP SEVEN: 


no more money in your budget. Some 
agencies have purchased mobile data 
ccllular service [e.g.. Cellular Digital 
Packet Data (CDPD) service] through 
noncompetitive service agreements and, 
thus, have completely avoided the com- 
petitive procurement of radio infrastruc- 
ture equipment. 

As always. you should confirm with 
purchasing that there are no restrictions 
to your contracting for services. 

& Cooperative purchasing — Coopera- 
tive purchasing refers to the practice of 
buying from another agency's competi- 
tive procurement. The most common type 
is the ability of a local agency to buy from 
the state's price agreement list. State goy- 
ernments rouuinely solicit bids for thou- 
sands of commonly used items. like com- 
puters and printers, at fixed prices. Ven- 
dors promise to supply all of the items the 
state wants at that fixed price for a fixed 


STEP EIGHT: 
MANAGE 
THE 
PROJECT 


STEP NINE: 
TEST SYSTEM 
FOR COMPLETION 
AND ACCEPTANCE 


period, frequently one year. Local gov- 
ernments can buy from these awards 
throughout the year at volume discount 
prices, usually without going through 
their own bidding process. 
& Leasing — Leasing is not really a 
type of procurement, but rather is a way 
lo pay once a procurement has been 
made. One of the above procurement 
methods would be used to select a ven- 
dor and determine a price. Once that was 
done, the local government could decide 
to finance the purchase and pay for it 
over a period of months or years, rather 
than purchase the equipment outright. 
Leasing can be advantageous in 
those cases where you do not receive 
all of your funding at one time. For 
example, if sales tax revenues are 
funding your project, the revenues 
are spread out over a number of 
years. In that case. it might make 
sense to also spread your payments 
out over a similar number of years. 
The total cost of the purchase will be 
higher (because of interest charges), 
bul you will get use of the system 
sooner than if you wait until all of 
the revenues are received. 


& Outsourcing — Outsourcing is one of 
the newer methods of procurement. at 
least at the local government level, Out- 
sourcing refers to hiring an outside com- 
pany lo perform services traditionally 
performed by agency staff. The level of 
service can vary, from just providing the 
people to operate agency equipment to 
contracting for provision of people and 
equipment. 

& Request for information (RFI) — 
Technically. this is not a procurement. 
However. it can allow you to gather in- 
formation in a structured manner that will 
allow you to determine what products 
and services are currently on the market 
and their associated costs. Generally. the 
vendors provide only estimates of costs, 
but these are extremely useful in creat- 
ing your budget. 

An RFI usually describes the scope of 
the project, your projected time line, and 
any other descriptive information about 
the project. Vendors are asked to provide 
information about their suggested solu- 
tion, with supporting product material 
and cost estimate information, In some 
cases, vendors have been required to re- 
spond to an RFI to be eligible to move to 
the next step and receive the RFP. 

& Competitive procurement (RFP) — 
The goal of this section is to provide ad- 
ditional details about competitive pro- 
curements using an RFP. It is not in- 
tended to cover every aspect of the pro- 
curement process, but rather is intended 
to give you an overview of what is in- 
volved. Specific requirements for the 
RFP should be requested from your local 
purchasing manager. 

& Request for proposal (RFP) — As 
mentioned previously, an RFP is used for 
purchasing more complex items for 
which a number of variables besides 
price are important to the purchasing 
decision. The following steps are in- 
volved in the RFP process (and are sum- 
marized in figure 4-1! at the left. 


Summary 

At no time in the history of public 
safety communications have so many 
options been available. Technological 
advances and regulatory changes have 
combined to make selecting a communi- 
cations system very complex. As we 
move into the future, it is unlikely to get 
any better. NLECTC-Rocky Mountain 
and other groups [such as the Federal 
Public Safety Wireless Network program 
(PSWN)] are dedicated to helping you 
through the maze of technology jargon 
and bureaucratic rules as you proceed on 
your communications project. a 
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Virginia weighs its options for new 
statewide multi-agency system 


The commonwealth of Virginia has 
contracted Roanoke, VA-based Hayes, 
Seay, Mattern & Mattern (HSMM) to 
help evaluate its current state police mo- 
bile and microwave networks, to design 
improvements, and to solicit and man- 
age implementation bids from vendors. 
The upgrade of state networks is sched- 
uled to be completed by 
Oct. 1, 2006. The contract, 
worth $20 million, will be 
fulfilled by HSMM and its 
Lynchburg, VA, subsidiary, 
CTA Communications. 

The Virginia State Po- 
lice (VSP) currently uses a 23-year-old, 
45-site, VHF highband mobile network 
and an 84-site, 2GHz and 6GHz micro- 
wave network, Its portable radios oper- 
ate through vehicular repeaters. Most of 
its mobile radios are 20 years old. 

The present four-channel network 
supports 3,235 users. Communications 
are maintained by reusing the channels 
three times across the state. The reuse 
strategy prevents wide-area coverage, 
and the large number of users prevents 
the addition of mobile data. Instead, VSP 
leases commercial telecommunications 
services to transmit mobile data. 

Virginia has licensed 40 VHF 
highband channels with limited avail- 
ability throughout the state as the basis 
for an upgrade to a trunked architecture. 
The four currently used VSP dispatch 
channels will become control] channels. 


Publicc.3 
oafet 


Virginia’s state organizations operate 
separate mobile networks. The state gov- 
ernment decided that because VSP must 
replace ils current equipment, a shared 
network should be built to meet the need 
for mutual communications. Radio fre- 
quency resources and the infrastructure 
cost can also be shared. The existing net- 
works are expected to serve as 
the basis for an upgrade that 
will serve 19 state agencies. 

HSMM will develop a 10- 
year growth plan addressing 
requirements and projections 
for 19 state agencies and for 
some additional federal agencies that 
may use the network. 

Virginia wants HSMM to evaluate 
available technologies, including: 
TETRA, Project 25, TDMA, FDMA, the 
OpenSky platform from Amp Wireless, 
and linear modulation technology from 
Securicor Wireless. Virginia also wants 
HSMM toassess conventional, trunked 
network and simulcast architectures. 

As part of its network, HSMM will 
use the state police headquarters tower 
in Richmond to test propagation and 
verify manufacturers’ claims. A wide- 
area test might also be used to collect 
engineering data for system design. 

Reflecting the commonwealth’s in- 
terest in bringing mobile data onto 
the system, HSMM will develop 
specifications for 1,000 or more new 
mobile computer terminals. —D.B, 


VisionAIR goes back to college in California 


VisionAIR. Wilmington. NC, has been 
contracted by the University of Califor- 
nia—Davis (UCD) Police to provide an 
integrated CAD and RMS software pack- 
age for a WindowsNT platform. The de- 
partment handles all dispatching for the 
main campus, as well as the university 
medical center in Sacramento. 


Rita Miller, communications and 
records manager of the UCD Police, 
said Chief Calvin E. Handy was the 
guiding influence in vendor selection. 

“His contacts and knowledge allowed 
us to go out and find a vendor that could 
provide what we were looking for in a 
software package,” Miller said. 


Beaumont police choose SCA for mobile data 


The Beaumont. TX, Police Depart- 
ment has upgraded its seven-year-old 
mobile data system to the Premier MDC 
mobile data system from SCA, A Mo- 
torola Company. based in Stamford, CT. 

The in-vehicle mobile units will al- 
low officers to electronically transmit 
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offense reports to headquarters. 

“Prior to purchasing this system, we 
tied up radio channels with voice mes- 
sages and had officers on the scene 
longer than required due to delays with 
information,” Deputy Chief Frank Cof- 
fin, Beaumont Police Department, said. 
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Virginia statewide 
radio network 


The new system will provide mobile 
radio voice and data communications 
to 19 state agencies, including the 
Capitol Police, the Marine Re- 
sources Commission and the follow- 
ing departments: 


Alcoholic Beverage Control 
Aviation 

Conservation and Recreation 
Corrections 

Emergency Services 
Environmental Quality 

Fire Programs 

Forestry 

Game and Inland Fisheries 
Health 

Information Technology 
Juvenile Justice 

Military Affairs 

Mines, Minerals and Energy 
Motor Vehicles 

State Police 
Transportation 


The upgraded system will link the 19 
state agencies with a statewide 
Intranet that provides access to data- 
bases and better communications 
among the agencies. It will also facili- 
tate communications with vehicle- 
mounted computers. 
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You said, “I’m too busy to test and 
condition my radio batteries...” 


@ fen 


..we listened - 


and made it fast, easy, affordable. 


} One swipe of a bar code wand programs 
everything for the fastest, safest, most 
accurate battery maintenance system. 


H Test and condition at least 33% more batteries 
per 8 hour shift with 2 Amps of programmable 
power per station. 

yd Eliminate battery damage from operator error 
with easy one-step bar code programming. 

4 Maintain Nickel and Lithium batteries — 
software upgrades manage future chemistries. 
No warranty return debates! Batteries tested 
to cell and pack manufacturers specifications. 


} Test results displayed and reported on LCD 
and optional laser printer — no PC needed. 


www. itecheng.com 


Great Value: 30% - 50% below closest 
competitor. Save $500 -$10,000 (depending 
on system size). 
pW 5-Station System: $1425 - can do 
the work of 3 pieces of other 
non-programmable products. 


y Networked expansion 
saves 20% for each 
added 5-station Bank. 


y Less expensive battery adapters: at least 50% 
below closest competitor. 


pW BattTrack”PC-based battery tracking software. 
yd Made in USA. Three-year warranty. 
yd Reseller programs available. 


800-233-6868, ext. 2102 
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Transmitter noise/receiver desense primer 


By Harold Kinley 


When locating multiple stations at a 
single site, several precautions must be 
taken to guard against interference to all 
stations at the site. Among the factors 
that must be considered are transmitter 
noise and receiver desensitization (de- 
sense). There are tools that can be used 
to calculate and solve transmitter noise 
and receiver desense problems. 


Antenna isolation 

Antenna isolation is one of the first fac- 
tors that must be known before dealing 
with transmitter noise and receiver de- 
sense (TNRD). Antenna isolation can be 
achieved through horizontal or vertical 
separation of antennas. Often, the situa- 
tion allows no choice between vertical or 
horizontal separation. If the antennas are 
located on the same tower, then the isola- 
tion must be calculated for vertical sepa- 
ration. If the antennas are located on sepa- 
rate towers, then the formula for horizon- 
tal separation is usually used. The attenu- 
ation formula for free-space propagation 
calculates the amount of isolation pro- 
vided by horizontal separation: 


A = 323 + 20logD + 20l0gF 


where D is distance in miles and F is 
frequency in megahertz. 

Often, the antenna separation is 
much less than a mile, so it is easier to 
measure in terms of feet. When the 
distance is measured in feet, be sure to 
convert it into miles before entering it 
into the formula. The formula assumes 
that the two antennas are halfwave di- 
poles. If gain antennas are used, the 
gain figures, in decibels relative to a 


A 


halfwave dipole (dBd), will reduce the 
amount of isolation between the an- 
tennas. See Figure | below. 

To calculate the amount of isolation 
for vertically separated antennas, the 
following formula should be used: 

FV 
A | a 

where F represents frequency in mega- 
hertz, and V represents vertical antenna 
separation in feet. Note that the anten- 
nas should be exactly collinear (one di- 
rectly in a vertical line with the other) to 
achieve the maximum isolation. The 
formula does not take into account any 
tower coupling that might decrease the 
amount of isolation between the two 
antennas. Separation is measured from 
center to center on the antennas. See 
Figure 2 at the right. 

Often, the antennas are neither ex- 
actly vertically separated nor exactly 
horizontally separated, but some combi- 
nation of the two. (See Figure 3 on page 
20.) The isolation will be better (more 
like vertical) if each antenna is not in the 
other antenna’s beamwidth. The exact 
isolation figure is best determined by 
measurement. The measurement is 
made as shown and described in Figure 
4 on page 22. 

Another way to achieve isolation is to 
use directional antennas (if the situation 
permits), thus reducing the interfering 
signal level. 


Isolation by filtering 

Often, sufficient isolation cannot be 
achieved by antenna separation or orien- 
tation alone. More isolation is needed. 
Usually, the additional isolation can be 
achieved through the use of RF filters— 


Cee afl 
———— 


Figure 1, Two antennas, A and B, each having a gain of 6dBd, are separated by a distance of 
500 feet and operating at a frequency of 150MHz. The free-space attenuation formula is used to 
find the isolation between the two antennas: 55.4dB. Because both antennas have a gain of 
6dB, the isolation must be reduced by the sum of the gains of the two antennas, or 12dB. Thus, 
the resulting isolation figure between the two antennas is 55.4dB — 12dB, or 43.4dB. 
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Figure 2. To achieve the most isolation from 
vertically separated antennas, they should 
be as collinear as possible. The separation 
is measured from center to center between 
the two antennas. 


unless the frequency separation between 
the desired and undesired signals is too 
narrow. We will look at transmitter 
noise and receiver desense as separate 
issues. Usually, when one exists, the 
other does as well. Furthermore, if the 
transmitter noise problem can be solved 
using filters, the receiver desense prob- 
lem can usually be solved with even less 
isolation—filters or antenna isolation. 


Transmitter noise 

High-density communications sites 
are always “hot” with RF energy. Trans- 
mitters generate a broad band of RF 
noise generally called sideband noise. 
Most of this noise is generated in the 
exciter section and amplified by follow- 
ing stages on out through the transmit- 
ter output stages. Some transmitters are 
worse than others in generating this 
broadband noise spectrum. (Some trans- 
mitters seem to be little more than a 
broadband noise generator.) The type of 
modulation also affects the noise level. 
(How about those digitally modulated 


Contributing Editor Kinley, MRT’s technical consult- 
ant and a certified electronics technician, is regional 
communications manager, South Carolina Forestry 
Commission, Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with instrumen- 
tation and Testing Techniques, which is available for 
direct purchase, Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301, 

Kinley’s email address is hkinley@home.com, 
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A global organization 
created by merging 
two great companies — 


CELWAVE 


and 


RFS Cablewave 
Systems 


Providing the global 
wireless community 
with infrastructure 
components — 


everything you need 
between the receiver 
and the transmitter. 


RADIO FREQUENCY SYSTEMS 
CELWAVE Cablewave 


200 Pondview Drive, Meriden, CT 06450 


1.877 RES WORLD) www.rfsworld.com 


Figure 3. Here, the antenna separation is neither exactly vertical nor horizontal but a com- 
bination of the two. The isolation between the antennas may be more than the horizontal 
isolation figure but less than the vertical isolation figure. If one antenna Is in the beamwidth 
of the other, the isolation will be less than the vertical separation figure. To be more accu- 


rate, the isolation between the antennas should be measured. 


broadband noise generators called pag- 
ing transmitters? Ouch! Don’t let one 
near your analog receiver.) 

The question that must be answered 
before you look at filters and antenna 
relocation is how much does the side- 
band noise from the offending transmit- 
ter have to be reduced to cause minimal 
degradation to your receiver? A better 
question might be: How much addi- 
tional isolation do we need, and how do 
we get it? It doesn’t matter how much 
we already have if it isn’t enough. 

In this example, a single, specific 
transmitter is generating sideband noise 
that is seriously degrading reception at 
our receiver. Nothing can be done at our 
receiver to mitigate this problem. The 
cure has to be applied to the offending 
transmitter, 

A practical test method can be used to 
determine how much additional isola- 
tion is necessary to reduce the offending 
transmitter noise level to a non-interfer- 
ing or acceptable level (see Figure 5 on 
page 24). Here, an attenuator is placed 
in the transmission line preceding the 
receiver input. A directional coupler is 
placed between the attenuator and the 
receiver input. A signal from the signal 
generator is fed into the coupled port of 
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‘om automated field measure- om 


ment to analysis and report, 
the ST1-9400 is the most cost. 
effective and easy-to-use signal 
measurement and coverage | 
analysis system on the market. 
| Select a receiver for AMPS, — 
SMR, GSM, CDMA, ete. to be | 
integrated into the STI-9400, or an 


interface/driver for automation | ae 


of popular spectrum analy 
and service monitors fordrive- |) 
test signal measurement. 
Analyze your signal-measure- 
ments-on the ST1-9400 screen and 
create reports in the field: The 
STI-9400 instantly creates signal 
coverage “contour plots” and'sta- 
tistical measurement summaries. 
. ¢The STI-9400 Comes complete 
with Street ap data forthe 
entire USA and Is also compatible 
‘ with .TAB map files. 


CIRCLE (21) ON FAST FACT CARD 


SEPTEMBER 2000 


The first step 
toward improving 
System coverage— 
is t0. understand 


| current system 


performance. 


}Su Technologies 
algeneyTecin 08 


“Geographic Signal Coverage At Your a al 


87 7: 848- 8500 ol free 

hit dw, Surveylechioon 
Email: marketing@surveytech.com |. 
17980 S.W. Shadypeak » Beaverton, OR 97007 f 


Fi 


www.mrtmag.com 


HE TAKES RISKS ct 
EVERY DAY. 3 = 


int OFRy 


WITH OPENSKY; HIS 
COMMUNICATION SYSTEM 
ISN’T ONE OF THEM. 
HIS JOB: 
Lt. Jake Richards doesn’t enter a burning building without the right 
equipment — his turnout gear, his SCBA, and his OpenSky radio. 
OpenSky integrates voice and data on the same channel 


and puts an entire IP-based mobile network in the palm of 


his hand. This means he's never alone ina crisis. He can 


communicate directly with his team, the paramedics, 


the police — or any agency on the OpenSky network 


Lt. Richards never knows what the next call will bring, but he 


does know that with OpenSky he'll always be connected. 


OUR TECHNOLOGY: 


OpenSky gives you a flexible, scalable, packet-switched mobile 


communication network with end-to-end IP voice and data 


applications for your statewide, regional or local network. 
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gl 


Utilizing an open architecture and industry-standard 


products, OpenSky delivers cutting-edge technology at an 


upgrade cost that’s remarkably affordable. For increased coverage, 


capacity and quality of service, switch to OpenSky. 


ypenSk 


Always on. Always there. 
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Call 1-877-OPENSKY to schedule a free. fe 
customized OpenSky consultation 
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SIGNAL 
GENERATOR 


SPECTRUM 
ANALYZER 


Figure 4. The most accurate way to measure the isolation between two antennas is through 
the signal generator/spectrum analyzer method, The signal generator is connected to one 
antenna, tuned to the proper frequency, set to CW and adjusted for an output level of OdBm. 
The spectrum analyzer is connected to the other antenna and tuned to the proper frequency. 
The displayed amplitude level is equal to the isolation between the two antennas in deci- 
bels. For example, if the spectrum analyzer indicates —50dBm, then the isolation between 
the antennas is 50dB. The equipment should then be reversed to measure the isolation in 
the reverse direction. The isolation is not always the same in both directions. 


the directional coupler. The signal gen- 
erator is set to the receiver frequency 
and adjusted to produce 12dB SINAD on 
the SINAD meter. At first, set the attenu- 
ator to 0 attenuation. Then, when the 


offending transmitter comes up, in- 
crease the attenuation until the SINAD 
meter again indicates nearly 12dB 
SINAD, The amount of attenuation set on 
the attenuator is the amount of 


additional isolation needed to mitigate 
the transmitter noise problem. 
Suppose that the attenuator setting 
was 20dB. This means that a filter must 
be placed on the offending transmitter to 
reduce the sideband noise at the receiver 
frequency by 20dB. A high-pass or low- 
pass notch filter may solve the problem. 
If the filter is placed on the output of the 
transmitter, make sure it can handle the 
power output of the transmitter safely. 
Do not exceed the rating of the filter. In 
many cases, the filter can be effective 
when placed between the exciter and the 
power amplifier stages. This reduces the 
power-handling requirement of the filter. 


Receiver desense 

Receiver desense and transmitter noise 
generally go hand in hand—if you have 
one, it is likely that you will have the 
other. Receiver desense is caused by a 
strong off-frequency signal that is 
swamping or overloading the receiver— 
usually in the front end. Such a strong sig- 
nal will cause the receiver to become 
practically non-functional. In such acon- 
dition the receiver can hardly respond to 
any weak signals. 

Again, the question arises: How much 
additional isolation is needed to miti- 
gate the problem? There is a way to 


The Future of Alerting 
Technology has arrived.); 


The Informer is the next 
generation in tone-alert 


radio technology. 


www.federalwarningsystems.com 


A high-end radio receiver, the Informer has 
been designed to provide superior specifications 
to insure performance and reliability. The 
Informer can be activated with Single-Tone, 
Two-Tone and DTMF-=standard. To this you can 
add EAS or Federal’s Digital protocol—options. 
Field programmable, the Informer includes 
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standard-battery backup 
and is available in VHF and UHF bandwidths. 
No other radio offers so many dynamic 


features. Call us today at 800/548-7229, 
for more information. 
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Public Safety 


Our radio dispatch, E9-1-1 
telephone, TDD, IRR, and 
fire alerting systems help 
police, fire, and emergency 
medical agencies save lives 
and protect property around 
the world. 
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Mobile Radio 


Customize a radio-telephone 
network for organizations 
such as utilities, healthcare, 
airports, campuses, and 
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complete control and 
security. 


Paging Networks 
Wide-area paging network 
for service providers and 
scalable on-site paging 
systems ensure a perfect fit 
for hospitals, hotels, 
casinos, and factories. 
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Small and large organizations around the world 
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Call today for your set of Zetron Product Guides. 
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Figure 5. This test setup is used to determine how much additional isolation is required to 


alleviate a transmitter noise problem. 


determine how much additional attenu- 
ation is needed. (See Figure 6 below.) 
First, the input level of the offending 
transmitter must be measured at the re- 
ceiver input. Connect a spectrum ana- 
lyzer in place of the receiver, and when 
the offending transmitter is active, mea- 
sure the level. Then, using the setup 
shown in Figure 6 set signa] generator A 
to produce 12dB SINAD on the SINAD 
meter. With signal generator B set to the 
frequency of the offending transmitter 
and set for a CW signal, increase the 
output level of generator B until the re- 
ceiver overloads and the SINAD reading 
is degraded by a couple of decibels. Re- 
duce the output level of generator B un- 
lil the SINAD meter again indicates 
12dB SINAD. Record the output level of 
generator B. It is important that signal 
generator B has good spectral purity, or 
low sideband noise. Otherwise, we 
might be seeing receiver degradation 
due to sideband noise and not due to re- 
ceiver overload. 

Suppose that the recorded output 
level of generator B was —-40dBm and 
that the level of the offending transmit- 
ter signal was measured at —20dBm. 
This means that an additional isolation 
or attenuation of 20dB is necessary to 
miligate the receiver desense problem. 
The cure must be applied at the receiver. 
A notch filter at the receiver input might 


SIGNAL 
GENERATOR B 


do the trick. The notch would be tuned 
to the frequency of the offending trans- 
mitter and should have little insertion 
loss at the desired frequency. 


Final notes 

The test methods described here are 
for equipment already in place. If you 
are doing a feasibility study for a pro- 
posed installation, a different approach 
would be required. This approach would 
require knowledge of the specific 
transmitter’s sideband noise levels and 
the specific receiver’s desense charac- 
teristics. TNRD charts should be avail- 
able from manufacturers for use in de- 
termining how much isolation would be 
necessary to alleviate any interference 
problems if it is possible at all. Some- 
times, the only recourse is to relocate. 
This is not a desirable alternative but 
may be better than trying to force-fit a 
station into a hostile RF environment 
where it can never work satisfactorily. 
Software such as ComSite Plus from 
Douglas Integrated Software of Talla- 
hassee, FL, is useful in running what-if 
scenarios using specific models of radio 
equipment and filters. 

Until next time—stay tuned! 1] 
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Figure 6. This setup is used to determine how much additional isolation is needed to mitigate 


an existing receiver desense problem. 
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By Barb Lee 


The Office of Engineering and Technology 
(OET) bears the lion’s share of responsibility 
for helping the FCC keep to its original pur- 
pose. Officially, the FCC describes the mis- 
sion of the OET as “to manage the spectrum 
and to provide leadership to create new oppor- 
tunities for competitive technologies and ser- 
vices for the American public.” The OET en- 
compasses the Policy & Rules Division, sup- 
ported by Spectrum Policy, Technical Rules 
and Spectrum Coordination branches; the 
Electromagnetic Compatibility Division, sup- 
ported by Technical Analysis and Experimen- 
tal Licensing branches; the Laboratory Divi- 
sion, with its Technical Research, Measure- 
ments and Calibration, and Equipment Autho- 
rization branches; and the Network 


The little agency that grew 


Established in 1934 and directly respon- 
sible to Congress, the Federal Communica- 
tions Commission's inceptive purpose was to 
foster “maximum effectiveness from the use 
of radio and wire communications” Today, the 
tasks and responsibilities of the FCC have 
grown far beyond the expectations of even 
the most prophetic congressman. Wireless 
technology in general, and cellular technology 
specifically, have resulted in spectrum crowd- 
ing, interference and frequency issues that 
would have been inconceivable to the 
rulemakers of the 1930s. 

To effectively address this widening range 
of issues, the FCC today comprises seven 
operating bureaus, such as Enforcement, 
Wireless Telecommunications, Cable Ser- 
vices, etc., that are supported by 10 staff of- 
fices, including Administrative Law Judges, 
Legislative, Intergovernmental Affairs and 
the Office of Engineering and Technology. 
The staff offices are delineated into numer- 
ous divisions, applicable to the staff function, 
and these, in turn, are usually subdivided into 
various branches. 


the O.E. T. 


The FCC’s engineering branch is a telecommunications 
resource for rulemaking and spectrum management. 


Technology Division. 

With these resources, the OET is respon- 
sible for frequency allocation proceedings, in- 
cluding the reallocation of the 2GHz band for 
mobile satellite services and broadcast auxil- 
iary services; allocation of spectrum for new 
broadband, fixed-satellite services in the 
12GHz-14GHz band; and reallocation of 
spectrum transferred from the federal govern- 
ment for use by the private sector. It is also re- 
sponsible for rulemakings pertaining to Parts 
15 and 18 of the FCC rules (47 CFR) that ad- 
dress low-power, unlicensed devices and elec- 
tromagnetic compatibility. The OET also pro- 
vides technical advice and recommendations 
to the other operating bureaus. 

The OET not only serves as a resource to 
other bureaus, but it coordinates in a recipro- 
cal manner with them. It also seeks and re- 
searches input from other government agen- 
cies, including OSHA, the EPA and the FDA. 
Entering into the cooperative effort are nu- 
merous special-interest groups and industry 
members, a few of which are the America Na- 
tional Standards Institute (ANSI), the Institute 
of Electrical and Electronics Engineers 
(IEEE) and the National Council on Radiation 
Protection and Measurements (NCRP). 

Any rulings made by the FCC regarding 
spectrum allocation, equipment approval, etc., 
are, therefore, the result of this wide range of 
information and knowledge, distilled through 
the OET. For instance, when the issue of con- 
trolling RF emissions from PCs arose, the 
OET worked with the computer industry to de- 
velop measurement procedures and then 
adopted those into the FCC rules as the method 
for measuring these emissions. Now that elec- 
tromagnetic pollution is a hot issue, the OET is 
working with federal agencies and industry 
members to augment the OET testing method- 
ology and develop accurate levels and mea- 
surement of RF exposure in wireless devices, 
In this case, the specific absorption rate 
(SAR), which was adopted by the FCC, was 
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based on an OET review of a standard 
developed in the private sector. 


The OET’s niche 

The OET is both active and proactive 
in guiding industry standards, while be- 
ing guided by industry acumen. In many 
cases, an individual or special interest 
group subniits a petition to the FCC re- 
questing a spectrum allocation or a 
change ina technical rule, and the OET 
analyzes the request and prepares the rel- 
evant rulemakings. In other cases, the 
commission recognizes the need to 


modify its rules in response to emerging 
technologies and initiates rulemakings 
on its own. Seeing the evolution of anew 
ultra-wideband technology that operates 
at low levels over bandwidths several gi- 
gahertz wide, the FCC has initiated pro- 
ceedings to accommodate potential new 
applications such as ground-penetrating 
radars and through-the-wall imaging 
systems based on this technology. 
Among industry insiders, and even 
within the FCC itself, an often- 
expressed perception is that the OET 
suffers from a disproportionately larger 
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FCC emphasis on lawyers and econo- 
mists, with too few engineers and tech- 
nicians. Some opine that, with more and 
more communications services being 
called on to share a finite amount of 
spectrum, it would be desirable to em- 
ploy more engineering specialists. 
There is, however, some rationale for 
this division of labor, in that the OET is 
not fundamentally a research organiza- 
tion, but one that provides guidance to 
and receives feedback from many levels 
of government and industry, For the de- 
velopment of standards, the OET does 
not do a great deal of research or de- 
velopment, but depends on the coop- 
erative efforts of external entities. The 
budgetary constraints of the past de- 
cade make it improbable that this law- 
yers/engineers ratio will soon change. 


700MHz spectrum 

Previously, the OET worked with the 
Wireless Bureau to develop technical 
rules for new commercial radio services 
that will operate in the 700MHz band. 
Licenses for this spectrum are expected 
to be auctioned in September and in 
March 2001. The OET played a major 
role in analyzing technical arguments on 
the standards for this new commercial 
spectrum. Based on this analysis, the 
commission decided to designate a por- 
tion of this spectrum as a guard band to 
protect public safety communications 
against adjacent channel interference. 
Commercial services will be permitted 
to operate in the guard band spectrum, 
but they must meet strict technical re- 
quirements and may not use cellular ar- 
chitectures. The public safety commu- 
nity has also submitted a petition for 
reconsideration of the requirements, 
suggesting that the adjacent-channel 
interference standards may need to be 
more stringent than those adopted by 
the commission. 

As for the non-guard band spectrum, 
other petitioners feel that requirements 
may not be flexible enough in terms of 
which bands are used for fixed and 
which for mobile transmitters to allow 
point-to-point communications. Also, 
they are requesting higher power output 
(currently limited to 30W) for point- 
to-point than was originally desig- 
nated for mobile transmitters. For ex- 
ample. TRW is interested in having 
more like 1 ,QOOW. 

“The OET is focused on determining 
the appropriate limits on the amount of 
energy that can be emitted in a public 
safety band in order to control adjacent 
channel interference,” Julius Knapp, 
Chief of the Policy & Rules Division of 
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the OET, said. “In many cases, the an- 
swer may be to improve the perfor- 
mance of the public safety receivers.” 
On July 25, the FCC adopted a Fourth 
Notice of Proposed Rulemaking encom- 
passing many of the technical and op- 


erational standards recommendations of 


the advisory National Coordinating 
Committee it had chartered to define 
public safety use of the 7OOMHz band. 


RF exposure 

The commission established standards 
for RF exposure about three years ago. 
The standards for radio equipment are en- 
forced as part of the equipment authoriza- 
tion process, The deadline for compliance 
with exposure limits is this year. Although 
most, if not all, cellular and PCS tele- 
phones now in use in the United States 
have already been evaluated for compli- 
ance, some hand-held devices were 
manufactured prior to the ruling in Au- 
gust 1996. Any devices of this nature need 
to file an environmental assessment with 
the FCC to determine compliance. 

Determination of safe RF levels in- 
volves the power radiated by everything 
from the radio towers to the smallest 
hand-held unit. Any device used within 
20cm of the body must go through SAR 
measurement procedures, which are 
guidelines devised by the ANSIJ/IEEE and 
NCRP. Although standards and measure- 
ments are being studied as an ongoing 
project by these and other agencies, the 
interim applicable SAR limitis 1.6 W/kg, 
as averaged over one gram of body tissue. 
As issues involving newer technologies, 
such as the embedded antennas, arise, 
new studies will continue. 


E9-1-1 location testing 

Almost all of today’s cellular devices 
comply with Phase I of the FCC’s accu- 
racy requirements for 9-1-1 automatic 
location identification (ALI), which 
states that the cell site or sector where 
the call is received must be provided. 
Phase II involves more detailed location 
accuracies to pinpoint the actual cellu- 
lar unit issuing an emergency call, For 
network-based units, the FCC standard 
is accuracy and reliability within 100m 
for 67% of calls; 300m for 95% of calls. 
For handsets, the standard is a bil 
more stringent: 50m for 67% of calls; 
250m for 95% of calls. The obligation 
of carriers to deploy these technolo- 
gies, wherever possible, is scheduled 
to begin in 2001. 

According to Knapp, there are advo- 
cates of both network-based and hand- 
set-based solutions. The key difference 
is that no handset modifications are 
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required in the network-based method; 
location is accomplished by triangula- 
tion, based on the reception of the sig- 
nal at multiple cell sites. In handsets, the 
handset itself incorporates GPS or an- 
other means of determining where it is 
and reporting back to the system. 

“The FCC is trying to establish realistic 
methods of measuring compliance in 
ALI,” Knapp said. “Considerations in 
finding representative locations to deter- 
mine the accuracy of locations are numer- 
ous. Should it be an urban area? In areas 
with tall buildings or lower, high-density 


structures? What about issues with mov- 
ing vehicles? How many sites need to be 
checked in any area to establish 
accuracy? And onand on... The work for 
the current policies and rules was done 
predominately by the Wireless Bureau, 
consulting with OET. OET is now fo- 
cused on developing the measurement 
methods for determining if those stan- 
dards are met.” 


Medical telemetry in the UHF band 
In June, the FCC established a new 
Wireless Medical Telemetry Service 
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(WMTS), based in part on studies by the 
OET. Medical telemetry devices, such as 
heart, blood pressure and respiration 
monitors, transmit patient measurement 
data to nearby receivers. These devices 
previously operated on a secondary basis 
under two sets of rules: a) operating unli- 
censed under Part 15; and b) operating in 
the UHF land mobile spectrum at 
450MHz-470MHz. Refarming spec- 
trum threatened medical telemetry users 
operating on an interstitial channel basis 
on the existing 12.5kHz channels. 

The new frequency for WMTS allo- 
cated by the FCC is a primary assign- 
ment comprising 14MHz of spectrum in 
the 608MHz-614MHz, the 1,395MHz-— 
1,400MHz and the 1,429MHz-— 
1,432MHz bands. Prior to the creation 
of the WMTS, Knapp told MRT that 
“The OET believes that there is possible 
available spectrum on the television 
channel 37 (the 608MHz-614MHz 
band), which is designated for use by 
radio astronomy, but which remains 
empty.” (Medical telemetry now has co- 
primary status with radio astronomy in 
that band.) 

The 1,395MHz—1,400MHz and the 
1,429MHz-1,432MHz bands are former 
government bands reallocated for non- 
government use by the Omnibus Budget 
Reconciliation Act of 1993, and their use 
for telemetry had also been predicted by 
Knapp. “There is wide acceptance of the 
proposal for medical telemetry to use 
these channels during a transitional pe- 
riod until the medical community is able 
to purchase new devices and shift opera- 
tions to new frequency bands,” he said. 

There had been opponents to the pro- 
posal, however. “The satellite commu- 
nity was hoping to use new frequencies 
for their ‘litthe LEOS’ (low earth-orbit- 
ing satellites), Knapp explained. “Also, 
parts of this spectrum are used for te- 
lemetry operations on a secondary basis 
by utilities for meter reading, etc.” 

The land mobile community is inter- 
ested in what remains of nearby spec- 
trum once the medical telemetry alloca- 
tion has been made. Therefore, the OET 
issued a Public Notice to obtain informa- 
tion on the use of spectrum in the 
450MHz—460MHz band. It appears that 
there is no significant amount of use by 
medical telemetry on that band, which 
the FCC is now considering opening for 
refarming to land mobile users for ad- 
vanced mobile communications. 


Intelligent transportation systems 
Following the usual pattern of getting 

an FCC ruling, a_ private-sector 

transportation industry group, ITS 
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Jullus P. Knapp 
Chief, Policy & Rules Division, OET 


Knapp received a bachelor’s degree 
in electrical engineering from the City 
College of New York in 1974. He joined 
the FCC soon thereafter and has held 
a varlety of positions during hls 26 
years with the FCC. He headed the Fre- 
quency Allocations Branch in the late 
1980s and was responsible for FCC fre- 
quency allocation proceedings for the 
cellular service, private land mobile 
services and mobile satellite services. 
Knapp was chief of the FCC laboratory 
from 1992 to 1997, when he became 
Chief of the Policy and Rules Division 
In the Office of Engineering and Tech- 
nology. He has had extensive experi- 
ence Internationally on spectrum man- 
agement and standards matters. He is 
a member of the IEEE EMC Society and 
is a Fellow of the Radio Club of 
America. 


America, conducted research on what 
spectrum would be most appropriate for 
Dedicated Short Range Communica- 
tions (DSRC) systems that could be 
used by the transportation industry. 
Their research indicated 5.850GHz- 
5.925GHz would be a good choice. 
They submitted a Petition for Rulemak- 
ing to the FCC, requesting a spectrum 
allocation, and the FCC developed a 
Notice of Proposed Rulemaking based 
on that petition. Then, based on re- 
sponses the FCC received, it decided 
the proposal had merit and put it into 
the rules last October, allocating 
75MHz of spectrum for Intelligent 
Transportation Services. 

“This ruling represents a wealth of op- 
portunities,” Knapp said. “With DSRC, 
trucks can be weighed and monitored 
electronically, with the information re- 
layed by short-range radio to sensors on 
the side of the highway—a real time and 
cost savings over the traditional roadside 
weigh stations. Other applications are 
electronic toll collection, the measure- 
ment of traffic flow along a highway and 
distribution of information regarding traf- 
fic information via highway signs or, po- 
tentially, directly into vehicles.” 


What’s New, OET? 

The new millennium is bringing a 
new batch of technical terms and con- 
cepts to the OET’s attention: 
> Ultra-wideband — This technology 
operates on low levels of power, over 
wide bands. Among new applications 
are ground-penetrating radars, which 
can see broken underground gas lines to 
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detect problems before they explode, 
and through-the-wall imaging systems 
that can detect the image of a person 
in hostage rescue situations or at fire 
sites. Ultra-wideband devices may 
also be used for wireless high-speed 
data devices for use by consumers 
and businesses. 

> Software-defined radios — A new 
inquiry began in March with an FCC 
Notice of Inquiry exploring the theory 
that over the next decade, technology 
will develop to allow microprocessors 
in radios to define the characteristics of 
that radio. Unlike PCS and cellular ra- 
dios, which are being built to a standard 
for their specific function, in the future 
the software within the radio will be 
able to control the characteristics of the 
radio signals. Then, if a radio needs to 
communicate with a TDMA radio, it 
can operate that way; it can also operate 
as a CDMA radio, when needed. 

“Software-defined radios can help to 
ease the problem of competing incompat- 
ible standards,” Knapp said, “by allowing 
radios to communicate even if they use 
different standards. Also, software- 
defined radios can help solve problems of 
interoperability. For instance, public 
safety operates in a number of frequency 
bands, which frequently makes it difficult 
or impossible for various law enforcement 
agencies to communicate with each other. 
Software radios may allow the same radio, 
within some broad limits, to operate in 
multiple frequency bands without a sig- 
nificant cost premium. The FCC has initi- 
ated a proceeding for OET to look at this 
new technology and its implications for 
spectrum management in solving some of 
these customary problems.” 

Speaking at an industry conference in 
June, OET Chief Dale Hatfield said that 
by expressing interest in SDR, the FCC 
is not departing from a policy of tech- 
nology neutrality. 

“Frankly, as long as other services 
are protected against harmful interfer- 
ence, we don’t care whether SDR or 
more traditional platforms win out in 
the marketplace. Our interest is sim- 
ply in making sure that our rules do 
not inadvertently stifle a technology 
that promises so much potential ben- 
efit,” Hatfield said. 

“As I see it, the demand for spec- 
trum is potentially so great that we 
must carefully investigate, experiment 
with and, where appropriate, adopt all 
techniques for expanding its availabil- 
ity. SDR technologies—and secondary 
markets for that matter—are simply 
one set of tools for accomplishing 
that goal,” Hatfield said. 
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Streamlining product approval 

To date, 13 private laboratories 
around the country have applied to 
the FCC to be designated as Telecom- 
munications Certification Bodies 
(TCBs). TCBs are empowered by the 
FCC to certify equipment. Any one of 
these designated companies will then 
be able to authorize FCC equipment, 
a function previously preformed only 
by the FCC lab in Columbia, MD. 

TCBs are accredited in accor- 
dance with ISO/IEC guidelines and 
the appropriate FCC rules. The OET 


developed the accreditation process 
with NIST, equipment manufacturers 
and test laboratories. 

“This new system will allow OET's 
engineers to spend more time on imme- 
diate issues, and the FCC as a whole to 
focus energies on oversight and en- 
forcement of equipment now on the 
market,” Knapp said. “Streamlining 
product approval is an example of 
the ways in which today’s OET is 
keeping abreast of the challenges and 
demands in today’s dynamic telecom- 
munications industry.” a 
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radio communications 


Dispatch radio plays an important role in coordinating Delta Air Lines’ 


communications on ‘the ramp,’ 


By Thomas G. Dolan 


Despite the convergence of cell 
phones, laptops, PDAs and the Inter- 
net, two-way radio dispatch is still the 
workhorse for ground-to-ground com- 
munications for major airlines. Unlike 
a wrench, which is occasionally used 
and then thrown back into the 
toolbox, radios are vita] instruments 
in “24/7” use. 

Radio has been with the airline indus- 
try almost from its inception, and its im- 
portance has increased, rather than 


where intensive, recurring procedures 
include debarking, embarking, cleaning and refueling. 


diminished, as the airlines have grown. 
Perhaps the biggest boost to radio usage 
resulted from the deregulation of the air- 
lines in 1988. Previously, the FAA had 
regulated set numbers of flights from 
one city to the next. With deregulation, 
however, airlines introduced a practice 
(pioneered by Federal Express) called 
hub and spoke, in which an airline would 
have one city as a hub, or center of opera- 
tions, directing its flights out through the 
spokes to various destinations. 

Fierce competition resulted in spe- 
cific major airlines dominating specific 
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major cities. As a result, Delta became 
the dominant airline in Atlanta, United 
centralized its operations in Chicago, 
and American set up shop in Dallas. 
Contemporary ideas about ramp con- 
trol then came into being. Between 
landings and takeoffs, several intense 
procedures must take place on the ramp. 
All of the passengers and baggage have 
to debark from one flight while passen- 
gers and baggage embark on the next, in 


addition to the cleaning and refueling 


Dolan is a freelance communications writer 
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each plane undergoes between flights. 
These complicated procedures have in- 
creased exponentially as more and more 
aircraft have been fed into the hub cit- 
ies. Dispatch radio has come to play an 
increasingly important role in coordi- 
nating these tasks. 

To gain some perspective on this 
topic. IMRT interviewed the manufac- 
turer of a system designed to coordi- 
nale ramp communications, a manager 
at Delta Air Lines and a Delta tower 
technician who works with these 
communications. 


Equipment to meet a need 

Ronald A. Duncan, vice president, 
sales/marketing, Avtec, Gilbert, SC, 
provided an overview of why dispatch 
radio is such a vital part of ramp activi- 
ties and what his company’s integrated 
radio console system contributes. 

Distinct differences exist between the 
air traffic control and ramp control tow- 
ers, Duncan said. The former activity is 
run by the FAA and entails directing air- 
craft into and out of the air space, as 
well as on and off the active airstrips. 
Once the aircraft moves off of the 
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landing area and taxis to the gate, the re- 
sponsibility and voice traffic are passed 
to the ramp control tower. This tower is 
above the roof line of the airport con- 
course to provide a clear view of what 
goes on below. These ground controllers 
are in active communications with all of 
the crews responsible for finishing up 
one flight and preparing for the next. 

Those crews encompass everything 
that has to do with the operation of the 
aircraft, including passengers, baggage, 
fueling, maintenance and repair, cater- 
ing and cleaning. At least two people are 
in the tower for each operations func- 
tion, and they are in constant contact 
with the crews via radio. 

“During certain periods of the day 
there can be a sudden shift from the 
fairly leisurely to the very intense,” 
Duncan said. Certain periods are called 
“push,” when numerous tasks involving 
the aircraft must be performed within an 
hour, from garbage removal to restock- 
ing catering. The goal is to get the pas- 
sengers off the plane and to get it main- 
tained, cleaned, refueled and recatered 
within 20 minutes. 


Heavy traffic 

To give some idea of the magnitude of 
the task, in 1999, Delta, throughout its 
entire system, handled 106 million pas- 
sengers, and conducted 5,400+ flights 
with 584 aircraft in 364 cities in 61 coun- 
tries. At the Delta terminal at Atlanta’s 
Hartsfield International Airport, 1,800 
Motorola GTX mobile and portable ra- 
dios aid in coordinating the process. 

Yet with all of these simultaneous 
ramp communications, one might 
imagine that ramp control would be a 
Tower of Babel. That’s where the 
Avtec DSPatch integrated console sys- 
tem becomes crucial, Duncan said. 
Like the airlines’ overall operations, it 
serves as the hub, feeding many com- 
munications spokes. 

With a conventional system, keep- 
ing all of the circuits of different fre- 
quencies connected would be a diffi- 
cult task. However, the console sys- 
tem in place at Hartsfield can connect 
the “spokes” regardless of what fre- 
quency they may be using. 

“If they have an aircraft that is oper- 
ating on the VHF AM band, and they 
want to be able to communicate with a 
maintenance person on the ramp who is 
operating on an 800MHz portable, since 
both of those go through the same 
switch the operator can simply patch 
and allow the crew member to speak to 
the person on the ramp,” Michael G. 
White, manager of transportation sales 
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for Avtec, said. 

All of the radio communications, 
(conventional UHF or VHF, 800MHz or 
900MHz) whether for ground-to-ground 
or air-to-ground voice traffic, come 
through the same switch along with tele- 
phone messages. One integrated dis- 
patch console allows operators to access 
or manipulate any of these channels. 

Avtec pioneered this technology 
when the company got started in 1979. 

“One of the railroads came to us with 
a similar communications problem, and 
since then we've sold the unit to virtu- 
ally every other railroad,’ Duncan said. 

Other markets the technology has 
been applied to include public safety, 
utilities, the military and water transit. 

White stressed the importance of a 
smooth-running dispatch system in 
ramp control. 

“We consider this mission-critical 
equipment. There’s a high degree of re- 
dundancy, for there is no allowance for 
failure. It has to be up and running ev- 
ery day, 24 hours a day,” White said. 

The system's redundancy exists on 
two levels. Between the power supply 
and the shelf controllers, all angles 
are covered. 


White said the power system runs on 
48 Vdc. In the event of a failure in one 
of the power supplies, the system, which 
is continually running diagnostics, will 
sound an alarm to alert the staff, but the 


Routing the information that comes through 
the ramp control tower can be difficult work. 


system itself will continue to run, 

The 32-port termination shelf houses 
the interface cards and the console inter- 
face cards, and the shelf consists of two 
shelf controllers. As the “clearing- 
house” for all digital audio and data, the 
shelf is counted on to remain in service 
regardless of the situation. With the 
two-shelf-controller architecture, the 
system is guaranteed to continue 
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running in the event of a failure within 
one of the interface cards. 

“Our markets have historically de- 
manded what we refer to as a ‘one- 
for-one architecture, meaning for ev- 
ery radio base station that we inter- 
face to, there’s a single card that 
brings that into the switch.” White 
said. “You can lose a line, you can 
lose a position, but you can’t lose an 
entire shelf or an entire switch.” 


Managing operations 

While Duncan and White have devel- 
oped a broad-based perspective from 
working with several airlines, Carl 
Rowe, an assistant manager at Delta Air 
Lines in Atlanta, has a more specialized 
knowledge of the ramp tower. 

Rowe said that the system’s round- 
the-clock use makes it invaluable 
whether the number of crew members 
using it is four during the night shift 
or 150 during peak times of day. 

Rowe said system users face a 
learning curve because a multitude of 
frequencies must be monitored at any 
given time. 

“In a previous version of the unit, 
you were not able to adjust the 
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volumes,” Rowe said. “This tended to 
make things difficult.” 

With almost 40 frequencies to moni- 
tor, volume adjustment was an important 
factor. What Avtec provides, Rowe said, 
is the capability to adjust the volume. 
Now, a controller can adjust the volume 
of different channels through the headset 
by priority: the most important, the loud- 
est; the less important, a bit quieter; and 
the least important, quietest. 

“Three volume levels are about as 
many as one person can handle,” 


Rowe said. 

Any one person will monitor three 
related functions, such as talking to 
the pilots, passenger service agents 
and baggage handlers. Rowe added 
that an intercom function allows a su- 
pervisor in the tower to override all 
of the other communications for an 
emergency or priority message that 
everybody should hear. 


Working ramp control 
Steve Gerrin, Delta technical analyst, 
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works at ground zero in the ramp con- 
trol tower. Gerrin said that controllers in 
the tower, which might have as many as 
50 people in it at any time, used to 
monitor the radio communications over 
speakers, which created confusing am- 
bient background noise. The transition 
to headsets, so that one person only 
monitored three radio frequencies, was 
a big step toward greater efficiency and 
less strain on the nerves. 

Gerrin reported that most of the ra- 
dios in his area are part of a Motorola 
trunking system, which can handle as 
many as ten frequencies and has 
much more versatility than conven- 
tional operation. Gerrin also said that 
although the Avtec unit allows for 
phone integration as well, the Delta 
Atlanta ramp tower doesn’t use it. 


‘For our airline ramp 

operations, radio is 

indispensable.’ 
—Steve Gerrin, 
Delta Air Lines 


“Straight radio communications do 
the job,” he said. “Cellphones are more 
for one-on-one conversations, which a 
manager might use to talk to the head 
office. But for our purposes, radios are 
much more durable than cell phones. 

“For our airline ramp operations, ra- 
dio is indispensable.” 


The final approach 

It’s easy to forget about all of the 
“litle” things that have to be done to 
ensure that plane arrivals and departures 
“take off” without a hitch. But ramp 
controllers and the activities they over- 
see are just as important as the pilots 
and the air traffic controllers. They 
make sure your plane gets refueled and 
restocked. They watch for problems 
with the planes and fix what appears to 
be broken. And, yes, they coordinate 
baggage transfer so your luggage makes 
it onto your connecting flight. 

Behind every good ramp controller is 
a good radio. Without a trunked radio 
system, the employees on the ground at 
Atlanta’s Hartsfield International would 
be reduced to the unimaginable task of 
shouting incoherent orders to each other 
amid the deafening roar of aircraft jets. 
With the help of Avtec’s dispatch con- 
sole system and a Motorola trunked ra- 
dio system, however, the people you 
trust to safely get you off the ground and 
where you want to go can stay 
grounded. a 
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By D. A. Keckler 


Wireless mobile location technolo- 
gies, particularly commercial and pub- 
lic safety fleet applications, are exhibit- 
ing more sophistication in accuracy, ve- 
hicle status and location context. Adop- 
tions of commercial applications for au- 
tomatic vehicle location (AVL) and lo- 
cation mapping are increasing exponen- 
tially. New hardware and software re- 
leases offer fleet managers additional 
improvements in safety, productivity 
and profitability. Some of that profit- 
ability can reflect back on the service 
providers as well. 


Escalating exactitude 


This spring, users and suppliers of 


Global Positioning System (GPS)-based 
tracking systems finally came into their 
own. At midnight, May 1. GPS became, 
for all intents and purposes, a civilian 


technology. At that moment, the U.S. 
military, the titular owner of the GPS 
satellite network, was ordered by presi- 
dential decree to turn off the selective 
availability (SA), or signal scrambling, 
which limited the accuracy of non-mili- 
tary equipment. Because of SA, differ- 
ential GPS, using ground-based refer- 
ence stations to improve accuracy, has 
been used for years as a “workaround” 
to bolster accuracy. The elimination of 
SA increases existing receiver accuracy 
by as much as 10 times. The government 
has speculated that GPS readings will be 
more accurate than U.S. Geological 
Survey topographic maps. 

Some estimates for the GPS market 
see it doubling in just three years, be- 
coming a $16 billion industry. 
Accelerating the boom in the United 
States are the FCC’s phased require- 
ments for accuracy in locating civilian 
wireless communications to enable 
E9-|-1 and emergency response. 
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Many technologies to enable E9-1-1 
location will be GPS-based, but 
network-based, time-difference-of- 
arrival (TDOA) applications continue to 
increase. TeleCorp PCS and True- 
Position, King of Prussia, PA, are cur- 
rently conducting a market trial of 
TruePosition’s TDOA wireless location 
system in New Orleans. TruePosition’s 
technology has been deployed in analog 
800MHz, analog/TDMA 800MHz and 
analog/CDMA 800MHz systems, but 
the New Orleans trial is TruePosition’s 
first deployment in a 1.9GHz PCS 
TDMA system. 

TruePosition also conducted field 
trials with Bell Atlantic Mobile in Penn- 
sylvania earlier this year. That study, 
with an 18-site CDMA system, resulted 
in location accuracies to 80m. Bell At- 
lantic is following up with further test- 
ing in New York City and a full-scale 


Keckler is technical editor 
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market trial in Philadelphia 
FleetASAP, a service of @Road, Fre- 
mont, CA, offers location to within 30m 
for monitoring, messaging, reporting 
and scheduling capabilities for business 
fleets. The system platform combines 
GPS, wireless communications and the 
Internet into an integrated network. 


Vehicle status 

The basic need to establish a 
vehicle’s location is being enlarged 
with emphases on efficiencies in fuel, 
employee time, employee safety and 
loss prevention. This requires ex- 
panded features in software, including 
user-defined alarm or message func- 
tions. Vehicle operation characteristics 
can also be tied into AVL informa- 
tion. Some systems allow data down- 
loads to create fleet activity reports. 

Fleet Management 2000, for ex- 
ample, provided by Kansas City, MO- 
based Securicor Wireless, is software 
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that supports vector maps, Jocates ad- 
dresses and finds the closest vehicle to a 
target location. It allows customization 
of maps with buildings, boundaries and 
address points, and it can be set lo 
search for street intersections. The soft- 
ware can change the color of displayed 
vehicle icons to correspond with status 
messages and activate an alarm when a 
vehicle is speeding, inactive or stopped. 
Alarms can also be triggered if a fleet 
vehicle is out of its assigned territory, or 
just off-route. Even collisions can be 
linked back to the alarm system. 
Fargo, ND-based IDA has released its 


Trakit Smart Card for the capture of 


GPS-AVL data from vehicles. The card, 
which incorporates an embedded read/ 
write computer chip, is inserted into ei- 
ther a vehicle activity logger or a real- 
time fleet monitoring unit, where GPS- 
AVL location and time data are re- 
corded. Once transferred to an office 
computer, the card’s data can be 


processed Lo create fleet management 
reports as well as to provide front-end 
data for billing, costing, payroll and pre- 
venlative maintenance. 

IDA also released Fleetsync Trakit 
for use on Kenwood Communications’ 
Fleetsyne radio systems. The GPS fleet 
management system incorporates 
Fleetsyne status and text messaging. 
Real-time tracking of fleet vehicles on 
a digital map allows the dispatcher to 
assign jobs to the closest fleet units. 
Routes of fleet vehicles can be replayed 
on screen to review activity. Data 
records are captured at the dispatcher 
computer, or they can be downloaded 
from the buffer in the vehicle GPS unit 
to create fleet management reports. 

Geiger Communications, Melbourne, 
FL, has introduced its G-Track 
GPS-AVL system, which includes 1 
bile and base interface modules, 
channel active antennas and a Windows- 
based G-Track software package. The 
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proprietary software allows for the addi- 
uion of multilayer maps to provide fleet 
managers with information such as vi- 
sual vehicle location. The software cre- 
ates files, storing all data for each unit 
for future reference. 

The system can be interfaced with 
new or existing radio platforms. includ- 
ing conventional, trunked and cellular 
systems. Incorporated into the system 
are individual polling, group polling 
and address-find features. A mobile in- 
terface feature offers memory to store 
vehicle locations to help manage fleet 
vehicles that travel out of radio cover- 
age. The system includes I/O ports to 
monitor or contro] various peripherals 
and an RS-232 port for additional mo- 
bile data accessories. 

CES Wireless Technologies, Winter 
Park, FL, has also developed a number 
of fleet-management location products. 
These include GPS-AVL modules with 
integrated wireless data modems, com- 
bination GPS terminal and credit card 
validation modules, and combined GPS 
and alphanumeric messaging terminals. 
CES’ Power-Trak mapping software dis- 
plays information for the dispatcher on 
a color-coded, high-resolution map. 
Real-time vehicle display is augmented 
by pan, zoom and scroll functions to 
change views from 100-mile regions 
down to 200-foot close-ups. 

Although fleet tracking was ini- 
tially perceived as cost-effective for 
only those operations with dozens or 
hundreds of vehicles on the move, 
more systems are being designed to 
be scalable. San Jose, CA-based 
Airlink Communications, for example, 
has designed its Airlink Tracking Sys- 
tem (ATS) to accommodate fleets of 
as few as 10 to 25 vehicles. 

ATS combines GPS and CDPD in an 
open system that allows simultaneous 
use of the in-vehicle device, Airlink Pin- 
point, as a communications device for an 
MCT, a POS terminal or any MDT that 
uses an RS-232 serial line to send and re- 
ceive data. The system can play back any 
log, vehicle or vehicle group record over 
a selected time interval. It also tracks ve- 
hicle velocity and allows the dispatch 
team to monitor traffic speed on major 
roadways. Dispatch can then divert driv- 
ers away from traffic congestion, which 
saves time and money. 


Location in context 

“I know where I am, but what else is 
here?” Simply knowing the Cartesian 
coordinates of a vehicle is no longer 
enough. The refinement of geographical 
information software (GIS) by groups 
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like Environmental Systems Research 
Institute (ESRI), Redlands, CA, and 
others, makes it possible to provide a 
context for a location. Mapping soft- 
ware can now incorporate political 
(boundary), topographical, hydrologi- 
cal, climatological and meteorological 
adjuncts. Locale-specific information, 
such as building configurations (as 
wireline or 3D representations) and the 
presence of hazardous materials, utili- 
ties infrastructure and other information 
is of obvious assistance to the dispatch 
of fire, ambulance and law enforcement 
fleets. In the case of law enforcement, 
crime frequency analysis mapping is 
now being tied into dispatch AVL func- 
tions to assist directed street patrol. 

Map-centric software is increasing in 
availability for both civilian and emer- 
gency services use. Laval, Quebec- 
based AVel-TECH, for example, re- 
cently was awarded a contract to pro- 
vide location software to the ambulance 
fleet of Nova Scotia Emergency Health 
Services. The software allows both the 
target location and the vehicle’s current 
position to be simultaneously displayed 
in the vehicle and at dispatch. 

These new mapping applications will 
rapidly extend to commercial dispatch 
as well, linking fleets with resources 
and customer locations. 


Location data mining 

Finally, mandated location require- 
ments can be turned into an advantage 
for commercial service providers. That 
is, the FCC’s phased requirements for 
E9-]-1 capabilities can be exploited 
commercially by cellular, PCS and 
CSMR entities. The usefulness of locat- 
ing a vehicle is not restricted to emer- 
gencies. Location data can be used to 
plan future base station sites and to 
predict network load. 

Companies such as Cell-Loc and Lu- 
cent Technologies have been advocating 
location-sensilive services, such as 
competitive billing structures, based on 
geographic service areas, Databases can 
be compiled showing users’ proximity 
to specific base stations, or cell sites, 
and frequency of use. This data mining 
can also be shared with other commer- 
cial enterprises. As new wireless appli- 
cation protocols (WAPs) and other In- 
ternet-related devices are rolled out, 
businesses, such as garages and truck 
stops. will be able to target fleet activity 
that frequents their geographic loca- 
tions. This may encourage them to offer 
competitive rates for goods and ser- 
vices, to the benefit of both themselves 
and the fleet manager. a 
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Motorola sues Florida; alleges violation of Sunshine law 


Motorola filed suit against the state of 
Florida on July 20, alleging that the 
state had violated the Florida Sunshine 
Law by holding closed meetings during 
the competitive procurement process for 
the completion of a statewide public 
safety communications system. 

Florida awarded Motorola a contract 
in the early ’90s to build a statewide digi- 
tal communications system. Motorola 
had completed two of the five planned 
phases by 1998, on time and under bud- 
get. The 800MHz Astro digital trunked 
Smartzone system operates in 15 of 
Florida’s 67 counties. The contract for 
building and maintenance was set to ex- 
pire on June 30, 2000, continued in ef- 
fect by an agreement between Florida’s 
Department of Management Services 
(DMS) and Motorola. 

The question now is who will com- 
plete Florida’s communications system? 
In 1999, Gov. Jeb Bush issued a letter to 
the DMS to conduct procurement for the 
completion of the radio system by a re- 
quest for proposal (RFP). According to 
Steve Savor, Com-Net Ericsson Critical 
Radio Systems’ chief executive officer, 
Bush had stated that he was concerned 
that the cost of public safety radio com- 
munications for Florida had continued 
to rise while the price of telecommuni- 
cations equipment in the private sector 
had decreased. 

Com-Net and Motorola ended up as the 
only two contenders in this RFP process. 
and both submitted proposals in March. 
DMS did not award a contract. however, 
because the companies’ proposals ini- 
tially did not comply with the RFP. DMS 
asked the companies to modify the pro- 
posals and to make new financial propos- 
als. A five-person negotiation team then 
conducted fact-finding and evaluation 
mectings with Motorola and Com-Net. 


On June 22, the team met with the 
two companies to discuss their respec- 
live proposals. That evening, according 
to Motorola's complaint, the team met 
in secret to evaluate the two proposals. 

Next came a public meeting where 
the officials voted to rank Com-Net as 
“one” and Motorola as “two” and to en- 
ter into sequential negotiation meetings. 
DMS initially met with Com-Net. The 
team conducted a public negotiation 
meeting on July 6, but subsequent meet- 
ings were closed. Motorola representa- 
tives were asked to leave a July 10 ne- 
gotiation session. 

Savor said that the meetings were 
closed because certain trade secrets were 
involved. “I think the DMS in Florida has 
complied with the law. They did what 
they said they were going to do. They had 
committals and fact-finding sessions 
with proposers. They've taken great mea- 
sures to adhere to the law,” he said. 

Patricia Sturmon, Motorola’s public 
relations manager, said that Motorola 
was surprised at Florida’s decisions. 
She said that the company thought 
Florida was going to conduct further 
discussions with both companies in- 
stead of leaving Motorola out of the 
final negotiations. “There should have 
been a clearly defined criteria. How 
was the decision made?” she said. 

Motorola filed an administrative pro- 
test on July 10 against Florida’s decision 
lo negotiate sequentially and initially 
with Com-Net, but DMS rejected a re- 
quest for concurrent negotiations. 
Motorola filed the lawsuit when the 
DMS and Com-Net continued to meet in 
private, “It’s very unusual for Motorola 
to take what are extreme steps,” 
Sturmon said, referring to litigation. 

Com-Net’s proposal is a public- 
private partnership in which Com-Net 


will own and operate the radio system. 
According to Savor, this type of system 
would allow the state agencies to focus 
on their core competency of protecting 
and serving the citizens of Florida. 
“They don't have to continue to hire ex- 
perts [or] worry about training,” he said. 

Savor said that Com-Net projected 
finishing the communications project 
in “half the time” that Motorola 
could. “Motorola stated that it would 
take them five years to complete the 
system,” he said. 

Motorola contends that its proposal is 
the best deal for Florida. “We actually 
believe that we have demonstrated that 
we're really the only company that can 
put together statewide systems such as 
Florida’s, and we have the history of hav- 
ing done the first part. We certainly hope 
that the state reconsiders its decision,” 
Sturmon said. 

Sturmon also said that Florida had 
been happy with the system that 
Motorola had already installed. In sup- 
port of her contention, Sturmon cited an 
article published in the APCO Bulletin in 
December 1998. In the article, Captain 
Keith Gaston of the Florida Highway Pa- 
trol wrote, “Our 800MHz digital system 
with its simulcast capabilities provides 
us more communications features and 
reliable coverage than VHF and UHF 
systems currently in use by most law en- 
forcement agencies.” The article re- 
ferred to the system’s reliability during 
Hurricane Georges in 1998. 

Motorola asked for a temporary in- 
junction for DMS to stop conducting se- 
cret negotiations with Com-Net. The in- 
junction was denied on Aug. |, but 
Sturmon said that if Motorola does even- 
tually prove that the state violated the 
Sunshine Law, then the judge could de- 
clare any contract null and void. —N.C. 


ITA throws its hat into 7OOMHz guard band auction 


To take advantage of the 700MHz 
guard band auction, the Industrial 
Telecommunications Association (ITA) 
has authorized the formation of Ac- 
cess Spectrum L.L.C., a new entity 
that will participate in the auction. 
Access Spectrum filed the necessary 
Form 175 on Aug. 2 to bid in the 
auction, slated for Sept. 6. 

“One of ITA’s critical strategic objec- 
tives is to pursue FCC actions that result 


in favorable spectrum allocation deci- 
sions that benefit the private wireless 
industry. The 7OOMHz band, specifi- 
cally the 6MHz guard band manager al- 
locations, presented such an opportunity 
consistent with ITA’s goals,” Mark E. 
Crosby, ITA president, said. “We realis- 
tically had no choice other than to plan 
to participate in this auction, as [TA’s 
leadership takes its private wireless ad- 
vocacy quite seriously, and Access 
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Spectrum was formed specifically to be 
the potential guard band manager lic- 
ensee entity.” 

If successful in the auction, ITA will 
maintain its frequency advisory role for 
other private wireless bands within 
which it has spectrum management re- 
sponsibilities and, under agreement 
with Access Spectrum, ITA will provide 
its specialized knowledge of spectrum 
management infrastructure. 
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News Notes 


IFR Systems, Wichita, KS, has signed 
an agreement to be the exclusive seller for 
Hameg Instruments, Frankfurt, Ger- 
many, In the United States and Canada. 
“We believe IFR Systems is the ideal part- 
ner for helping Hameg become a leading 
supplier of oscilloscopes and other instru- 
ments in North America as well,” Karl 
Hartmann, Hameg’s president, said. 

HTE, Lake Mary, FL, has signed a con- 
tract with the city of Nogales, AZ, worth 
more than $270,000, to supply the city's 
police force with software that will enable 
the force to file reports and access infor- 
mation from the field. “This will allow our 
officers to spend more time in the field 
and less time in the office filing reports,” 
Captain John Kissinger of the city of 
Nogales said. 

Racal Instruments, Irvine, CA has 
been awarded the 1999 Supplier Continu- 
ous Quality Improvement award from 
Intel. The award is part of Intel's process 
to encourage its suppliers to strive for ex- 
cellence and continuous improvement. 
The question now is whose mantle will the 
award sit on. 

The days of “Honey, maybe you should 
ask someone for directions” might be be- 
hind us thanks to Graphic Data 
Technology's plan to offer its nationwide 
street and address database through 
ESRI's new Geography Network. GDT 
maintains a collection of digital and paper 
map resources that the company uses as 
sources for the creation of its street net- 
work products. And to make their maps 
all the more easy to read, GDT is pursuing 
an opportunity to integrate its product line 
with the products of high-resolution imag- 
ery provider Orbimage. 

The International Wireless Tele- 
communications Association (iWTA) 
released its list of the Top 25 commercial 
trunked radio operators worldwide. The 
list can be found at IWTA's Web site, 
www.iwta.org/PressReleases/ 
Top25Release.html, Those who didn't 
make the list said they were just happy to 
be nominated, 

The Scranton Service Group (SSC) of 
Omaha, NE, has agreed to integrate Dy- 
namic Mobile Data's Mobiledispatch 
software into its Legacy AS4000 system. 
The upgrade was part of a field service en- 
hancement project involving 130 field 
technicians. 

Ferrari will equip its Grand Prix For- 
mula One cars with Harris’ Aurora 5800 
digital microwave radios. According to 
Harris microwave communications divi- 
sion president Sam Wyman, “Ferrari's rac- 
ing machines are synonymous with supe- 
rior quality and proven performance, and 
we are very excited about this opportu- 
nity’ Sure Sam, we know you just want to 
ride in the cars. 

Dillon Transport has purchased the 
Fleetadvisor transportation logistics and 
fleet management system from Eaton for 
its entire fleet. —M.H. 


Com-Net, Marconi ally 
for TETRA sales push 


Com-Net Ericsson Critical Radio 
Systems, Lynchburg, VA, has entered 
into a strategic alliance with London- 
based Marconi to distribute Marconi’s 
terrestrial trunked radio (TETRA) digi- 
tal mobile equipment. 

Com-Net Ericsson will sell fixed- 
element components and user terminals 
for customized, turnkey private commu- 
nications systems. The two companies 
will also jointly develop next-genera- 
tion TETRA products. 

Com-Net Ericsson expects its distribu- 
tion of Marconi’s TETRA portfolio to 
help the companies’ joint efforts to further 
penetrate the global market while expand- 
ing the North American market for next- 
generation digital radio communications. 

“They have the only proven 800MHz 
TETRA solution,” said Steve Savor, Com- 
Net Ericsson’s chief executive officer. 

Luciano Maciotta, managing director 
of Marconi’s Mobile Radio Business. 
said, “Com-Net Ericsson is a natural 
partner for this division of Marconi’s 
business, with a strong presence in ma- 
jor markets, including the North Ameri- 
can private mobile radio market.” 

Com-Net Ericsson is investigating in- 
tellectual property rights (IPR) con- 
nected with TETRA and plans to re- 
solve any potential issues regarding 
rights owned by other companies. 

“We have had positive signs from the 
other [TETRA] vendors that IPR issues 
can be resolved, and we intend to have 
them resolved for the benefit of the Ameri- 
can public,” said Beth Jones, Com-Net 
Ericsson’s public relations manager. “The 
demand for the access for this advanced 
technology is increasing in the United 
States. and for good reasons.” 

Jones said that Com-Net Ericsson in- 
tends to apply for FCC type acceptance 
for the Marconi products as early as the 
end of August. 

Com-Net Ericsson and Marconi dem- 
onstrated their TETRA portfolio—the 
Elettra system—at the Association of 
Public-Safety Communications Offi- 
cials (APCO) International Conference 
& Exposition in Boston. (“Eletira” is a 
name shared by radio pioneer Guglielmo 
Marconi’s daughter and yacht.) The 
demonstration included interoperability 
tests of TETRA equipment at the Com- 
Net Ericsson and Marconi booths. 

TETRA is a time-division, multiple- 
access (TDMA) standard adopted by the 
European Telecommunications Stan- 
dards Institute (ETSI) for digital 
trunked radio products. —D.B. 


ATwo Way 
Conversation... 


EARPHONE & SPEAKER MIC’S FOR 
HANDHELD TRANSCEIVERS FROM JDI 


JDI SPEAKER MICROPHONES 
* High quality condenser 

microphone with 

superb crystal 

clear audio. 

* Built-in phono 

jack, for an 

optional external 

earphone, provides 

convenient private lis- 

cening, 

* Heavy duty PTT switch 

* Compatible with Standard, |- 

Com, Yaesu, Adi, Kenwood, 
Motorola,Uniden, and all FRS systems. 3- 
function key model also available for 
Kenwood radios. 


JDI EARPHONE MICROPHONES 
* Great alternative to bulky 
speaker microphones 
* Miniature earphone 
include standard 
ear plug or deluxe 
earhook. 
* Thumb size micro- 
phone with PTT 
switch 
* Microphone 
comes with 
360° clip that 
provides for 
maximum user 
versatility. 
* Compatible with Standard, I-Com, 
Yaesu, Adi, Kenwood, Motorola, 
Uniden, and all FRS systems. 


THE BEST SOLUTION FOR 
CONVENIENT COMMUNICATIONS 


with your 
First Source 


DistrisutoR & Export PROGRAMS AVAILABLE 
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Charger companies focus on new technologies 


Industry newcomer E-Tronies is ac- 
cepting orders for the first products that 
it expects to ship: its Battery Processing 
System and Battery Load Monitor. 

Frank O. Holemans started Calgary, 
Alberta-based E-Tronics in 1999, and 
he led the team that developed the bat- 
tery equipment products. Holemans is 
the former owner of BatteryPro, also 
Calgary-based. 

E-Tronics is being acquired by 
EKZ Investments, which already has 
named Holemans as vice president. 
EKZ plans to change its corporate 
name to E-Tronics, and the business 
being acquired from Holemans will 
become the E-Tronics Battery Support 
Equipment Division, with Holemans 
at the helm. 

The E-Tronics processing system 
analyzes. reconditions and recharges as 
many as 252 batteries, including nickel- 
cadmium (NiCd), sealed lead-acid 
(SLA), nickel-metal hydride (NiMH) 
and lithium ion (Li-ion) chemistries, 
The load monitor, which ts portable and 
self-contained, tests standby batteries. It 
protects batteries from deep discharge, 
allows data output for spreadsheet 
analysis and handles multiple battery 
banks simultaneously. 

A non-compete agreement had kept 
Holemans on the sidelines for a year al- 
ter a 1998 settlement with BatteryPro. 

“When I started again, 1 wanted to 
make some product changes, ! looked at 
flash memory and the use of a 
touchscreen instead of a keypad. We 
started building the system with those 
components. You find out you can do 
‘this, that and the other thing, too, You 
bring it on board. It’s amazing. I outdid 
myself again,” Holemans said. 

“We can upgrade the system software 
over the Internet, Customers can use 
their wide-area networks for remote 
control and monitoring. Here in 
Calgary. for example, the city has 31 
fire halls, 22 emergency medical ser- 
vices facilities and five district police 
offices with a number of satellite sta- 
tions. They want to put small units in 
each and poll them over the fiber net- 
work, We can do that,” Holemans said. 

BatteryPro continues to adyance its 
technology. too. The company’s Web 


site describes the late 1999 launch of 


its PC RAMSystem and calls it the 
“world’s first remote access battery 
rejuvenalion system.” In its initial 
configuration, the system processes as 
many as eight batteries simulta- 
neously and provides for future 


expansions to handle as many as 256 
battery adapters simultaneously. It 
processes NiCd, SLA, NiMH and Li- 
ion battery types. 

At about the same time as the PC 
RAMSystem launch, BatteryPro intro- 
duced its RAMTech 400 series condi- 
tioning charger, described on the Web 
site as one of “the world’s lightest 
charging, conditioning and analyzing 
units sold in a single product.” 

Jasmina Wilde, BatteryPro’s world- 
wide sales and marketing manager, said 
that the RAMTech 400 has been se- 
lected as the official battery charger for 
the U.S. Air Force TASS project and is 
deployed worldwide. She also said that 
BatteryPro was awarded an order for 
battery support equipment in Calgary's 
fire halls in December 1999. 

Calgary-based Kenonic Investments, 
the company that bought BatteryPro 
from Holemans, sold BatteryPro in Feb- 
ruary to three entrepreneurs led by the 
current BatteryPro president, Kelly 
Dunford, BatteryPro was divested when 
Kenonic, which owns several other 
companies, had agreed to be acquired 
by St. Louis-based Emerson Electric. 

“Emerson wanted everything but 
BatteryPro. They didn’t see it as a stra- 
tegic fil,” said Ken Netzel, chief execu- 
live of Kenonic. 

Holemans’ involvement with 
BatteryPro and Kenonic had twists and 
turns. At first, Holemans saw Kenonic as 
a helpful investor that approached him 
when he needed financing to pay manu- 
facturing costs for a large order from the 
U.S. Air Force. Later, after what Netzel 
described as some management dis- 
agreements, Kenonic exercised a buy- 
sell agreement and bought Holemans’ 
majority interest. 

Holemans said that Kenonic surprised 
him when it exercised the buy-sell 
agreement, a move that he described as 
a hostile takeover. Netzel acknowledged 
that Holemans probably was surprised: 
Wilde said that Holemans was “gener- 
ously paid.” 

Subject to regulatory approval and its 
name change, EKZ will become E- 
Tronics, and its stock will trade on the 
Canadian Venture Exchange. 

E-Tronics is at 6159 - 40th Street 
S.E., Calgary, Alberta T2C 2Bl1, 
Canada: Tel. 877-735-6222; Web site 
www.e-tronicscorp.com. 

BatteryPro Systems is at #14 - 151] 
Highfield Crescent S.E., Calgary, 
Alberta T2G 5M4, Canada: Tel. 800- 
661-9401; www.batterypro.com. 

—D.B. 
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For details of the following 
stories, log on to MRT’s Web 
site. Click “Online Extras.” 


Bi Who's looking to buy Datamarine Inter- 
national? Two possible buyers are negotiat- 
ing with company President David Thomp- 
son as a principal lender to the company 
puts a collection lawsuit in abeyance. 


@ Another land mobile company, or at least its 
vestiges, is moving from one desk drawer of 
Simmonds Capital Ltd. (SCL) to another. 
You'l need the details, but a preliminary agree- 
ment has been inked for SCL to sell what's left 
of Midland International to eieiHome.com. 
John Simmonds heads both companies. 


WE. F. Johnson Company is turning up 
the heat on its marketing of Smartnet and 
Smartzone products as BearCom be- 
comes its distributor and brings its 40 U.S. 
locations on line. 


@ David George has left ComSpace to 
join Securicor Wireless. Why would one 
of ComSpace’s founders leave one com- 
pany that makes spectrum-efficient tech- 
nology for another company that does the 
same—but differently? 


@ Racal Communications ljanded a 
Project 25 contract from the U.S, Depart- 
ment of Justice. 


M@ New signs went up at the Strategis 
Group after C-7 Group bought the mar- 
ket research company from DMG Infor- 
mation. Among other industries, Strategis 
Group analyzes tand mobile radio. 


i it's come to litigation as Hark Systems 
sues competitor W. Chisolm Wilson and 
his start-up, CommOne, for a list of al- 
leged wrongs, including copyright infringe- 
ment. Wilson is an ex-Hark staff engineer. 


Wf Three trade associations, ITA, CICS and 
USMSS, host the Private Wireless 
Spectrum Management Conference 
and Exposition Oct. 4-7 In Washington. 


FCC Commissioner Harold Furchtgott- 
Roth telis you, “Don't ask us [the FCC]; ask 
them [the utilities]’ Roth spoke at the United 
Telecom Council meeting in Phoenix in June. 


Bi This month's revolving door swept Richard 
K. Laird, president of Relm Wireless, out to 
a technology company in Tulsa, OK. David 
Storey, No. 2 at Relm, moved up to president. 


M FCC Notes also appears on the Web . 
this month. _ Sa TR 
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PRODUCT FOCUS 


Portable antennas 


Antenna operates on 
two meters, 440MHz 


The RD-8 rubber duck 
antenna from Pryme Ra- 
dio Products is a 6.5" 
flexible antenna that will 
operate on two meters and 
on 440MHz. The antenna 
is designed for dual-band 
hand-helds that offer 
800MHz and 900MHz re- 
ceive. It is equipped with a 
900MHz resonator and of- 
fers a gold-plated BNC 
connector. 
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ISM antenna covers 
2.4GHz spectrum 


The 2.4GHz ISM portable an- 
tenna series from Maxrad is de- 
signed to cover the band of fre- 

quencies from 2.4GHz to 
2.4835GHz with a VSWR of 
less than 1.5:] at resonance. 
It has an RF power handling 


rating of 50W and a nominal 
impedance rating of 500. It 
offers a range of connectors 


that include BNC, mini- 

UBF, reverse polarized TNC 

plug and male and female re- 

verse threaded SMA. The an- 

tenna operates in the —40°C 

to 85°C temperature range. 
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Rubber duck antennas 


come in three styles 


Rubber duck antennas for 800MHz 
and 900MHz applications from Mobile 
Mark are available in three styles: full 
quarterwave with flexible whip, loaded 
helical stub with a hard radome and 
half-wave with radome. Threaded fer- 
rule or pigtail termination is available 
for OEM production. A variety of con- 
nectors are available for the antennas, 
including SMA, TNC and BNC. 
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Antennas withstand falls from one meter 


Centurion International’s SX se- 
ries of antennas for portables are 
140mm, VHF helical antennas sealed 
in a capless sheath. The series of an- 
tennas offers standard 1/4—32 or M7 
x 1.0 threaded, SMA female connec- 
tors. The antennas operate in three 
spectrum ranges: 136MHz-149MHz, 
150MHz-16IMHz and 162MHz- 
175MHz. They are vertically polar- 
ized, and they offer a nominal imped- 
ance of 509. The antennas have been 
drop-tested from a height of one 


meter. They have RF power handling 
of 50W, and they work in a tempera- 
ture range of —40°C to 85°C. 
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Portable antennas swivel, articulate 90° 


Astron Antennas’ model AXQ9SM 
portable antennas are available in 1/4- 
and 1/2-wave designs. They come in in- 


jection-molded, PVC-coated and neo- 


prene shrink-sleeve models. Frequency 


ranges including 450MHz-470MHz, 

806MHz-866MHz and 890MHz— 

960MHz are available. Right-angle, 

swivel and 90° versions are available. 
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Parts, services, and more 


Minitor I parts 
Gl Housings $39 
{1 Batteries $4.50 


Minitor II parts 
[4 Housings $24.50 

E} Battery door $12 

BJ Nylon case $15 

[x] Leather case $59 

[x] Batteries $7.50 

(8 Standard charger $29.75 


Minitor III parts 
& Batteries $3.00 

EI Nylon case $15 

[&] Standard charger $39.75 
fi Charger w/audio $129.75 
{¥] Vehicular charger $119.75 
Programmer $130 

[} Universal Interface $210 


[=} Minitor [1] pagers $319 
(VHF | channel only) 


http://www.pwservice.com 


800-822-2180 


1300 N FL Mango Rd #26 
= ‘@ > FL 33409 


Minitor = Ke SS are a reg. 
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Minitor II repairs 
(5 day tum time 

£3 90 day warranty 

Ea} Low flat rates 

Frequency changes $30 
Tone filters/reeds 
&] Minitor I $20 each 

&) Minitor ff $25 each 

El In stock reeds/filters only 
Portable radio batteries 
P100 $36.75 (NTN5451) 


P110 $62.75 (HNN8148) 
P200 $39.75 (NTN5521) 


Minitor II scan board 
Installed $55 each 

I Do it yourself kit $50 each 
Keynote monitor board 
&) Installed $50 each 


Fax: 561-683-0059 


at of Motorola 
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PRODUCTS 


Adapters mate with 


READERS’ CHOICE 


Of the new products in the February 2000 issue, this one generated the 
biggest reader response. For more information on this product, circle the 
corresponding Fast Fact number on the card found in the back of this issue, 


and mail the card to us. 


Mobile antenna presents compact design 


The Mirage 
LPIS50NMO, 


VHF, low-pro- 
file, mobile an- 
tenna from 
Larsen Antenna 
Technologies 
offers a compact 
design (3.75 
inches tall and 4 inches in diameter) 
and mounts directly on the industry- 
standard, NMO %-inch mount. The 


field-tunable antenna covers the 
1SOMHz-174MHz band in one 
model. It provides unit gain 
(2.14dBi) with superior impedance 
bandwidth when mounted on a 
ground plane. The antennas feature 
a UV- and chemical-resistant, 
Makroblend resin polymer plastic 
housing and a dual-action, Super- 
seal gasket to seal directly around 
the mount and around the diameter. 
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Management software collects alarm calls 


Macnet from Davicom Technologies 
is PC-based, network-monitoring man- 
agement software that can be used by 
network operators to collect and manage 
the alarm calls sent by Davicom’s 
Minim-a-c and M-a-c System remote 
monitoring units. The map-based system 
displays all active sites, which can be ac- 
cessed and called by clicking on their 
corresponding icons. 
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Generator offers 12-bit vertical resolution 


The 33250A from Agilent Technolo- 
gies is an 8OMHz, function/arbitrary 
waveform generator with pulse capabil- 
ity. The instrument generates standard 
waveforms from sine and square to ramp 
and sawtooth for circuit testing, design 
verification and waveform simulation. It 


offers a 200-Msa/s sample rate, 12 bits of 

vertical resolution and a waveform 

memory depth of 64K points, in addition 

to GPIB and RS-232 interfaces that are 

standard with full programmability us- 

ing SCPI programming commands. 
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Digital recorder offers instant playback 


The VCR-2020 from Exacom is a 
digital voice recording system designed 
to assist communications and emer- 
gency service employees by offering in- 
stant playback of recorded calls. The 
system supports as many as 20 console 
positions per system and dynamically al- 
locates as many as 1,000 minutes of mes- 
sage storage to active positions. Com- 
munications are recorded with a time 
stamp and may be played back instantly. 
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spring-loaded sleeve 


Tru-Connector QDS-to-N 
adapters feature plug-and-jack 
combinations and mate using a 
spring-loaded sleeve and integral 
balls on the male that seat into a cor- 
responding groove on the female, 
and they cannot vibrate loose. The 
adapters operate from de to 11GHz 
and are rated for |, 500VRMS and 
50Q impedance. They are offered 
with a silver or Tru-Lustre finish and 
silver- or gold-plated contacts with 
Teflon insulators. 
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Radio system offers 
one OC-3/STM-1 


The 3000 series SONET/SDH 
microwave radio 
system from NEC 
America is de- 
signed to carry 
one OC-3/STM-1. 
plus two optional 
wayside SDIs per 
RF channel in the 
4GHz-13GHz 
bands. Employ- 
ment of the op- 
uional cross-polar- 
ization interfer- 
ence canceller 
(XPIC) enables 
the transmission of as many as 16 
OC-3s in the 6GHz band. The radio 
will operate in vacant RF channels 
of existing plesiochronous digital 
hierarchy (PDH), or asynchronous 
radio systems. 
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Test set offers 20 instruments for P-25 testing 


IFR Systems’ 2975 digital radio test 
setis designed to test Project 25 Phase I 
digital radios. The set combines 20 in- 
struments that test for compatible four- 
level frequency modulation and com- 
mon air interface interoperability. It pro- 
vides independent “generate and re- 
ceive” functions from 1 MHz to 2.7GHz 
and a multiband excitation vocoder for 
voice testing. It offers a modular design 
for hardware upgrades, and software up- 
grades can be downloaded. 
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Portables feature 16-channel capability 


The SP-300 line of por- 
table radios from Topaz3 
are VHF- and UHF- 
programmable and offer 
four- and 16-channel capa- 
bility, The radios offer se- 
lectable per-channel output 
settings of 1W or 5W and 
several PC-programmable 
software options. When 
not in use, the radios go into “sleep” 


mode. Scanning functions, such as pro- 
grammable priority channel scan, scan 
channel nuisance delete and look-back 
mode, are customized to the needs of 
the user. The radios also include a 
speaker/microphone with locking con- 
nector and leather or nylon protective 
cases. Programmable CTCSS and DCS 
signaling formats and time-out-timer 
settings are available. 
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Mounting — fits standard police units 


The Model 5205/5215-ACD from 
Jotto Desk is a notebook computer 


mounting station designed for the 
Motorola. 520 computer. The standard 
model mounts to the passenger chair 
rails of the Crown Victoria and as 
many as 20 more vehicles. The mount 
comes with an optional arm with ro- 
tating mounting plate for securing a 
light or siren control panel or a radio. 
The desktop is made of ABS plastic, 
and the stand is constructed from 
steel and aluminum. 
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Cable assemblies offer reshapable versions 


RF Industries’ new standard and cus- 
tom, semi-rigid cable assemblies in- 
clude the RG-405, RG-402 and 
reshapeable versions of each. The cables 
are terminated with 7/16 DIN males and 
females, SMA males and females, N 
males and females, and SMB plugs. 
Standard lengths range from 4" to 36", 
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Dispatch software offers timer alerts 


The Cad Assist 3.2 software from 
Global Dispatch Technology offers 
such features as umer alerts, location 
history, location alerts, mobile data 
interface and NCIC interface. With 
the program, users can determine how 
many incidents have occurred at a 


www.mrtmag.com 


particular address, the nature of the 
previous incidents and the time and 
date the previous calls were made. In 
addition, the software provides users 
with performance enhancements and 
Windows 2000 support. 
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PIC talks to wired 
and wireless alike 


Motorola’s Talkabout T9000 
personal interactive communicator 
(PIC) can send text messages to 
any device—wired or wireless— 
that receives email. The PIC holds 
as many as 250 phone numbers and 
has access to Info-On-Demand ser- 
vices, which provide movie show 
times and traffic updates. It fea- 
tures a Private Time feature that 
turns off all alerts during user- 
defined, pre-selected times. 
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Receive 
Weather Alerts 
Automatically 
on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 
» Rack-mount and mobile systems 


« Warnings digitally recorded for 
DTMF access and playback 


= Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


onl 


VOL Radio 


‘ k 
4 So 
Alter tin 


U.S. Patents 5,494,433 - 5,574,999 -D,377.795 
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Software connects 


Enroute Law Enforcement 
CAD from Geac Public Safety 
incorporates a graphical user in- 
terface (GUI) with a text-based 
CAD system. The program en- 
ables calls to be dispatched by 
address, telephone number or 
alarm activation. Enroute CAD 
uses a relational database to offer 
single entry of shared files and 
databases. Data held by the pro- 
gram can facilitate requests for 
additional support and generate 
waiting calls in linked fire, EMS 
and ambulance CAD systems. 
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Microphone cancels out ambient noise 


Model 5070-00 from Gentex is a 
noise-canceling, electret microphone 
that fits standard wire booms. The 
front of the microphone receives near 
field noise, while ambient background 
noise enters both sides of the micro- 
phone and cancels itself out. It offers 
a frequency response range of 100Hz— 
10kHz and a sensitivity at |kHz of 
—39dB +4dB in two-wire mode. The 
microphone operates in a temperature 
range of —40°C to 70°C and weighs 
0.14 ounces. 
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Mobile allows programming of channel or group 


Relm Wireless’ Gold series GMH of 
mobile radios is designed and manufac- 


tured by BK Radio for the frequency 
range of 136MHz-174MHz. It offers 
240 channels and interstitial frequen- 
cies, and it is programmable by channel 
and/or group. The frequencies and user 
features can be programmed with a PC, 
by the optional cloning cable (G/ECC), 
or by the optional progamming micro- 
phone (LAA0290/0292). The radio of- 
fers a remote mount head and a full, 
two-year warranly. 
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The Premier Technology & Marketing Conference for the Specialized 
Wireless Communications Industry 


* Strategies to make smaller commercial wireless operators and dealers succeed in a competitive 


wireless market 


* Operators and manufacturers meet one-on-one 
* Attendees can tour major corporate wireless locations in Dallas-Fort Worth region 
* Learn about the latest technology developments in specialized mobiie radio 


Please contact the American Mobile Telecommunications Association to register for AMTEX 2000 at 
(202) 331-7773 or register online at www.amtausa.org. 
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Decoder identifies Kenwood radios 


The Cmark decoder from 
Cimarron Technologies can decode 
and identify the source of radio trans- 
missions from Kenwood 80 series 
mobile and portable radio products. 
The decoder includes alphanumeric 
ID-aliasing, two-way message hand- 
shaking and control of remote radios 
including selective call, radio interro- 
gate, timed open-mic monitor and ra- 


dio disable/enable. Messages can be 
aliased to eight characters, and an ad- 
ditional 15 characters are available 
for user preference. With the optional 


QE-2 encoder, users can program 

such options as stuck microphone 

identification, time-out timer, man- 

down alert and ANI identification at 

the beginning and end of messages. 
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Transmitter offers built-in ac power supply 


The DX PT2000 series desktop pag- 
ing transmitter from DX Radio Systems 
is a self-contained exciter/transmitter 
with a built-in power amplifier and ac 
power supply. It offers modular con- 
struction and PC-programming/meter- 
ing facilities. Power output can be ad- 
justed from 1 W to 8W—25W depending 
on the frequency band. The transmitter 
interfaces to the paging terminal/en- 
coder viaa single multiconductor cable. 
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Amplifiers interface with UHF trunked systems 


The BDA 1300 series of UHF bi- 
directional amplifiers from Kaval Tele- 
com are full-duplex, broadband linear 
amplifiers available in the 403MHz- 
512MHz band. The series interfaces 
with all standards of commercial] and 


public safety UHF trunked systems and 

standalone UHF repeaters. The amplifi- 

ers are built on a modular design and use 

a common platform of components. The 

BDA system is password-protected. 
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Power supplies use linear regulation system 


Kikusui’s PMR series of dc power 
supplies from IFR Systems include five 
multi-output, constant voltage/constant 
current-regulated de power supplies 
with a dual-tracking function, which 
can vary positive and negative voltage 
simultaneously. The power supplies use 
a linear regulation system to generate 
stable outputs with low noise. When 
used in combination with the optional 
PIA4800 series power supply controller, 
they can be extended to a maximum of 
31 channels that can be controlled by 
the user. An output on/off button discon- 


nects the output power while the power 
supply is kept on. 
CIRCLE (418) ON FAST FACT CARD 


Software eases police report writing 


Packetwriter Field Reporting from 
Cerulean Technology is a software pro- 
gram that allows officers to create, re- 
view, approve and store reports 
wirelessly from the field. The program 
integrates data from CAD, RMS, CJIS, 
NLETS and NCIC, while linking head- 
quarters’ data systems with mobile 
desktops in police cruisers. The soft- 


www .mrtmazg.com 


ware can be 
customized 
to allow in- 
terim report 
storage and 
customized 
report out- 
put tools. 
CIRCLE (419) ON FAST FACT CARD 


Battery works with 


Kenwood radios 


The R56217NIMH is an extended-ca- 
pacity battery from Alexander Tech- 
nologies designed for 
Kenwood Communi- 
cations models 
TK280/380, TK290/ 
390 and TK480/481 
radios. The NiMH 
battery pack is rated 
at 7.5V and 2,000- 
mAh. Itis ultrasoni- 
cally sealed with a 
high-impact housing 
and has a shelf life of 
two years when stored at 25°C. 
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Scrambler encodes 


Motorola radios 


The MOT-TVS-2 Pro from Midian 
Electronics is a rolling code scrambler 
for the Motorola Professional series of 
radios. The scrambler is compatible 
with Midian’s TVS-2 Micro series of 
scramblers and offers frequency hop- 
ping and random dwell. 
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Simultaneous Voice & Data 


* 400-520 / 790-960 MHZ 
¢64/128/ 256 & 512 KBPS 
« Programmable Interfaces 

¢ Full-Duplex 


Q@TELEPON ,... 
1022 S, La Cienega Blvd. * Los Angeles, CA 90035 
Phone: +1 310-652-3666 * Fax: +1 310-652.0777 
info@telepointinc.com * www,telepointine.com: 


aoe 
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; It's here... 
Industrial Machinery 2 
AUCTIONS 
on the internet! 


Industry will never 
he the same. 


es 


AUCTIONS 
Machinery and Property 
—Plus— 
Machinery for Sale 
Businesses for Sale 
Commercial Real Estate 
RFPs and RFQs 
Employment 
Funding and Capital 
E-mail Notification Services 


‘CON 
Industry 


www.i-comindustry.com 
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Bergmann Melivain 


Peterson Foster 


Changes at Andrew, Orland Park, IL: 

Dr. Rolf Bergmann, managing director, European sales, 
moves up to vice president, Europe, Africa, Middle East, 
South Asia and C.LS. Jim Mellvain, director, Asia Pacific 
and global OEM sales, advances to vice president of the 
same division. Donn Peterson, director, wireless infrastruc- 
ture, moves up to vice president of wireless infrastructure 
sales for the U.S. and Canada. 


Michael Lee Foster, director of business and market- 
ing for Wireless Spectrum Services, Quakertown, PA, ad- 
vances to the position of vice president of business de- 
velopment and marketing. 


Thomas O’Rourke, international applications engineer 
for Narda, Hauppauge, NY, moves up to director of interna- 
tional sales. 

Changes at Lawrence Behr Associates, Greenville, NC: 

Charlie “Chuck” Martin, project manager, advances to 
the position of vice president of site services. William Har- 
ris, testing systems manager, Farr Company, moves to the 
position of manufacturing engineer for LBA. 


Stacey G. Black, vice president of marketing and strate- 
gic business development for Siemens Information & Com- 
munications Products, Dallas, joins Integrated Data Com- 
munications, Bainbridge Island, WA, as vice president of 
business development. 


Robert J. Shiver, chief executive officer of Securicor 
Wireless, Kansas City, MO, accepts an appointment to the 
position of chairperson for the Wireless Internet Applica- 
tions Council of the International Wireless Telecommunica- 
tions Association. 


Thomas C. Meyer, president of Corsair, Palo Alto, CA, as- 
sumes the position of chairman of the board for the company. 


John Klinestiver, senior vice president of supply chain 
management for Hyundai Electronics, San Jose, CA, ad- 
vances to senior vice president of the telecommunications 
division of the company. 


Kevin Brynestad, client representative for Daniels & As- 
sociates, Denver, advances to senior vice president. 


Changes at SCC Communications, Boulder, CO: 

John Jarboe, vice president of engineering, advances to 
vice president of advanced technology. Susan Cottingham, 
director of software engineering, moves up to vice president 
of engineering. 
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Reserve your spot in the next issue! 
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PROFESSIONAL SERVICES 


PORTABLE 
TECHNICAI 


SERVICE, INC 


121 Crowell Lane * Lynchburg, VA 24502 


E Portable Radio Service Depot 
Sie ne poh Approved Nationwide 
QUALITY SERVICE * Current Product Lines 

* Voice Guard Certified 


“a " ; 
S + Public Service Trunking 
ERICSSON  . Surface Mount Technology 


(804) 239-3049 


FREDERICK G. GRIFFIN, P.C. 


$ 2938 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-L-1, 
CAD, Paging, LAN, 


Dispatch Communications Centers 
Multi Site Propagation Analysis 

36 OMNICOM, Inc. 
OMNIC COM... 

GENE A. BUZZI 

PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 » FAX: (850) 224-3059 
E-mail: omnicom@ omnicom-usa.com 


MTVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, PE. 


Chairman 
1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 


SCHWANINGER & ASSOCIATES 


\ Attorneys at Law 
i} 


Fax 202-347-8607 


LE PORTABLE DEPOT... 
KEEPING AMERICA COMMUNICATING FROMM COasy FO COAST. 
* FACTORY TRAINED TECHNICIANS « 

* SURFACE MOUNT TECHNOLOGY + 
« FACTORY APPROVED NATIONWIDE + 
* EDACS & AEGIS « 

* VOICE GUARD CERTIFIED « 

* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
1393 Waterlick Rd * Lynchburg VA 24501 


ERICSSON S 804-237-3427 BEE 


Wwww.4radomes.com 


Vantage Associates, tne Manufacturing & Engineering 
RADOMES Gardena, CA (310) 329-0046 
San Diego, CA (858) 453-3680 


For Wireless leap niet ionk 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

« $48.00 hr./2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 [EN (eB) 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 {301} 926-2837 


EMPLOYMENT 


Radio Technician 


Michigan State Police is seeking experienced Radio Technicians for 
the new APCO 25 statewide radio system. Applications are being 
accepted for new positions in the 800 MHz Network Control Center 
in Lansing, Mi. An Associates Degree in Electronics, Computer Science or equivalent 
and 3 years experience servicing 2-way radio or nelwork management is required, 


Salary range is $32,200 to $45,200 with excellent benefits. The Network Control 
Center is staffed 24 hours o day, 7 days a week with shift assignments. Civil Service 
application with drug screening is required. EOE 
(517) 333-5002 
David Hayhurst - NCC Manager 
{517) 3366222 Fax 


www, Mpscs.cOom 
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Communications Technicia 
A Western Wisconsin Authorized 
Motorola Dealer/MSS of 43 years is 
seeking an experienced communi- 
cations technician. An associate degree 
or land mobile radio/ military 
experience is needed, FCC license or 
Naber Certification is preferred. 


Please send resume to: 
Rassbach Communications 


Eau Claire, WI 54701 
Rassbach,_ 


Communications 
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EMPLOYMENT 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


@ Technicians e Engineers e Managers @ Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNEL1,COM 


g-.. PERSONNEL RESOURCES, INC 


P.O. Box 14570, Cincinnati, OH 45250 
E-Mail: PersonneiR@aol.com 


@@ 859-491-5410 FAX 859-491-4340 


Electronic Technician 
Large Metropolitan dealer is ay | for an 
experienced Electronic Technician. Previous 
experience working on two-way radio 
communications systems, — includin 
installation and maintenance is required. 


technician with previous experience 
servicing Motorola trunk and 
conventional equipment. Salary com- 
mensurate with qualifications. Excellent 
benefits. Contact Jim Hayes @ 
(865)546-0311 
Metro Communications LLC 
1210 Elm Street 


[lector opening for senior level 


Salary commensurate with qualifications 
and experience. Benefits. Send resume to: 
Mobile Radio Engineering, Inc. 

745 Boone Ave. N. 
Golden Valley, MN 55427 
e-mail: ddavey@visi.com 


Knoxville, TN 37921 
Fax (865)546-8666 


WYOMING ROCKIES 
LAND MOBILE TECHNICAL SUPPORT R : 

. ‘ 2 Two way tech wanted to work in a 
Join one of the fastest growing Land Mobile radio manufacturers in the industry... Motorola shop in a small town near 

; . F 3 esos Yellowstone Park. 

ICOM America, Inc. is a progressive 2-way radio communications com- mountain top work. Systems design ability 
pany that has an exciting career opportunity for a Land Mobile Technical desired but not essential. 
Support Specialist. Responsibilities include providing technical support FAX resume and salary req to: 


for all (COM Land Mobile products, interfacing with customers/dealers to sr 307-587 8 

; ; : ‘ visit our website: www.stearscall.com 
answer complex technical questions and configure systems. Provides 
expertise and training on product applications, third-party integration, 
service and repair. Formal electronics training or 2 years experience ynrtrnag.com 
servicing and providing technical customer service on 2-way radios is 
required. Experience in trunking is strongly desired (LTR® preferred). A 
commitment to Customer Service, excellent interpersonal, verbal and 
written communication skills essential. ICOM offers excellent compensation 
& benefits. Please send/fax/e-mail to: 


Wanted: RF/ Network Systems Engineer 


Immediate opening Seattle & Calif. Bay Area 
At Established Westcoast paging company 


ICOM America, Inc., Attn: HR Dept. 2380 116th Avenue NE, O . Glenayre / Motorola Switch and RF 
Bellevue, WA 98004 Fax: (425) 454-1509 ICOM Benefits Included 
Email: acarratt@ compuserve.com www.icomamerica.com Cook Telecom, Ph:415-460-4901 


Fax:415-456-5566 


EQUIPMENT FOR SALE 


Radiuy 
SEE OUR NEW LOOK FOR Y2K. YOU WILL LOVE OUR NEW WEB SITE! 


Visit our web site NOW or you'll not know what you're missing! 
http://www.procommusa.com 


From your RADIUS LEADER, 


PROCOMM 


Information: 805-497-2397 © 805-494-5078 8:00am-6:00pm PST 
Ordering: 800-497-2394 © 24-Hour Fax Line: 805-494-3115 
or 805-497-3430 © e-mail: procommusa@aol.com 


— x 
mii «WE NOW ACCEPT CREDIT CARDS ip 


Where quality is #1, but where we want to be dead last when you call for pricing! 
CIRCLE (100) ON FAST FACT CARD 


e Lhe pee iggy a 10 
Watt Output ® Performance . MOBILE 
Monitors ® Options — 1-6 

Channels, Remote Operation, D} COMMUNICATIONS 


Rack sounties Other Civil 8 ine : 
Aeronautical Radios ® Mobile « —e 
Radio Light Control © Nav Signal One Channel Standard MENTOR 


Monitor/Alert © Up To6 Channels Optional RADIO COMPANY 


MB BASE AIRPORT 


TRANSCEIVER 


RADIO COMPANY 
¢ 1561 LOST NATION ROAD + WILLOUGHBY, OHIO 44094 U.S.A. + Phone (440) 942-2025 «+ Fax (440) 942-9129 + 
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EQUIPMENT FOR SALE 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 


We Buy Used Elements 


NKX 


1814 Hancock St, 

Gretna, LA 70053 
504-361-5525 (in LA) - 800-237-6519 

FAX 504-361-5526 


Gall Today For Your FREE ~ 
Catalog! 


www. antenex.com 


PURG 5000 Bases. 900 MHz, O8SJLB11018 
WE MICOA PURC Bases, 900 MHe, C7SJ2B1 101A 
SMARTHET Trunking Controller, TS0764 
MICOR Aiptrs. 600 MHz, CSSACBS1034T 
Mee AGM tes TXAX 5 Channel Combiner 
USED GTX, 800 MHz, M11UGD6CB1AN 
MTX 8000, 800 Miz. HO1UCCEDBIAN 
MAXTRAC, 600 MHz Conv. DISMJA77A4AK 
AADWS P200, 490 MHz, H44RFU71206N 
: SPECTRA, 460 MHZ, D44KMA7JASBK 
ERICSSON MARATRAG, 460 MHz, T74XTATTA7BK 
—M |. MICOR Comm, Rot, 460 MHz, CB4RCBS1D5AY 
P . MICOA Bases, 460 MHz, C64ACB1105AT 
TWO-WAY R100 Repeaters, 460 MHz, H50168 
RADIOS SYNTOR X 9000, 460MHz, T74KEJ7J04AK 
SYNTOR X $000. 460 MHz. T34KEJ7JO4AK 
SYNTOR, 460 MHz. T44SRA3200 
SCHAEFER GM 300, 460 MHz. MS4GNC29C3AA 
RADIO CO M100, 460 MHz, O34LRA73ASBK 
. SM 120, 460 MHZ, M440GC20C2AA 
130 West SM 120. 460 MHz, D34DG20C244 
Fave PAC RT, 460 MHz HI4TTY31 108 
ayette St., M1000, 460 MHz, H44GCU71008N 
395 MARATAAC, 155 MHz T73XTATDASAK 
SYNTOR, 155MHz. TAISRAIDOOAK 
MAXTRAC. 155 MHz, DA3MJATASCK 
PAC AT, 155 MHz. HISTTY3110A 
MARATRAC, 48 MHz, TSIXTA7DASAK 
MITREK. 43 Mitz. TE1JUAS000 
(319) MICOR Base, 37 MHz, C71AT81406 
eet sae MARATRAC, 37 MHz, T81XTA/TASBK 
984-6115 MAXTRAG, 39 MHz, DSIMJAQIASAK 
FAX MITREK Base 33 MHz, L71JJ81490 
. MITREK, 35 MHz, 781NJA49090K 
(319) SYNTOR X. 33 MHz, T71VBJ7204 
an4a.fno 100ea. Motorola SYSTEMS 90 Sirens 
STA ReZ4lll WANTED: RADIUS Mobiles, Portables, & UHF SYNTORS 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630)351-9009 


Antenex Inc., 2000-205 Bloomingdale Road © Glendale Heights, Illinois 60139 


FOR SALE 
Large quantity of Motorola MCS 
2000 Model 2 mobiles. Model 
MO1HX+824W (MO1UJM6PWAN). 
Excess inventory never used, 
original packaging, latest firmware 
upgrades. Units are approx. 3 years 
old. Call Bob Chapman at Conectiv 
Power Delivery (302)283-5835 or e- 
mail robertchapman @conectiv.com 
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Communication Test Equipment 


Motorola R2012D... $10,000 
Motorola R2021D ... $10,000 
Marconi 2955R $3,500 $14,000 


“on the = 
ie. s 


Marconi 2955A $3,500 $13,995 
; } Marconi 2955B $4,250 

Se ee Sage 930A 
om: _ 


pE-5 


EML will buy your used test equipment. 
We accept: Ga ize 888) 846-4614 © www.em/t.com 
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EQUIPMENT FOR SALE 


BUYING ERICSSON - GE EQUIPMENT 
SYNTOR XX 30-50 100W wracc... se 
VHF/ UHF Yoting aux receiver....... 
MASTR Il VHF/UHF 100/250w St. 
FLAT RATE REPAIR S-990 & S-950 .. 
ASTRON RS12A4 Black P.S. NEW 
MASTR Controllers .....,., 
RCN 1000 Remotes...... 
IDA Controt Shelf, new from ..... 
EDAC RANGR mobile, new boxed..... 
$990 128 ch head w/warranty. 
$950 128 ch head w/warranty 
$550 Scan control head min 
Phoenix-SX 16Ch VHF wéacc. 
MLSHO40 /041 VHF MLS wiace. . 
MLSL160/161 30-42 wiacc. ............ oh 
GE Rapid desk charger w/MPA/PCS/LPE/MRK insert 
KPC 300 Ericsson VHF & UHF Port. ....... : 
KPC spk/mic w/ coiled cord mint... 
MPA/MPD Std. rate chargers vo... 
Rangr 30-42 less acc. 100W NEW 
Ranger 35-50 less acc, 60W NEW, 
Delta-S 450-470 less ace. 100W ... 
Delta-SX 150-174 less acc. 1OOW 
Delta-S 42-50 less ace, 110W......... 
Delta-S 42-50 less acc. 60/w.......... 
Delta-S 29-36 less acc. VIOW vocoessnuicnne 
MASIR Il 150-174 / 29-36 110w ........... : 
MRK/MPA Spk/mic/ant less ant MEW oon. cccnssessssnn 
NEW LONDON TECHNOLOGY 
752 Alum Springs Road + Forest, VA 24551 
Tel: 804-525-0068 ¢ Fax: 804-525-0078 


www. newlondontech.com 


SPECIAL PRICES and in STOCK! 
Mobile Radios 
UHF 450-470 MHz VHF 150-174MHz 
Features: 
16ch operation All-Channel Scan 


meters. Know 
when they are 
specding. Give 
precise directions. 
Send text messages 
that can’t be misheard, 
or misplaced, with verifiable 
confirmation. The 2012'with 
optional G.P.S. gives your 
dispatch the tools to effectively 
manage a single truck.or your entire 
fleet. Designed for harsh work 
environments, to prove it the 2012 
is Military Spec. S1OD/E rated. 
Offered at the most competitive 
price in the industry. 


voice 114.901.5462 


(ae. 714.901.5472 
COMMUNICATIONS 


www.pyramidcomm.com 


25 or 40W TX Power 
All SM-120 radios include Plain mic, 
power cable, mounting bracket 
info @ nsiradio.com 
www.nsiradio.com 


NSI Communications 
t- Tel: (206) 870-0888 
Oo . tes 
ea Fax: (206) 878-4212 


SAI- 720 trademarks of Motorola lac 


* _WE SHIP ANYWHERE INTHE WORLD ! 
ONE WEB SITE - ONE SOURCE 
THE ONLY SOURCE YOU NEED! 
WWW.COMMUNICATIONSWEST.COM 

NEW INVENTORY! 

TK-353K $199.00! 


Includes battery and Charger! 


TK-830GK 35W $275.00! 
TK-270 & TK-370 $299.00! 


Includes battery and Charger! 
MOTOROLA 
PRO7150 UHF $470 


Includes battery and Charger! 


KENWOOD ICOM 
Radiuy MOTOROLA 


Special State § Local Gov. Discounts 
1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST.LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


SLYVd 


ACCESSORIES 
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aximize your 
company’s 
—= exposure in the 
marketplace by taking 


EXPORT 


SW3LSAS AAYNYNL » 


Motorola, Uniden. E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 
1-800-880-2250 


FAX: 972-278-5085 
Garland, TX 


http://www.delta-twoway.com 


advantage of reprints! 


Call Jenny Eisele 
for a quote 


(913)967-1966 


BATTERIES 
SVNN3LNV 
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EQUIPMENT FOR SALE 


Check out our Web specials! 
www.radiocomm.com 


GTX 


LTS 2000 


LCD’s Repaired @ $69 ea 
718-783-6000 


*Wholesale prices to Dealers Only. 

*Self-servicing users welcome. 

«We carry a wide selection of both radios and 
accessories for your convenience. 

*We have a Flat Rate Repair service. 

We sell and install MX-COM boards. 


as 800-726-9015 * 612-808-0069 
VALUE-ADDED Distributor of fax: 612-808-0087 


Communications Products. email: sales@radiocomm.com 
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Delay Timer 


‘Progr awnMable Timer 


Your Full Service, 


Battery Protection Device 
Low Voltage shuts down load 
Allows retneval of incoming messages 
For Two-Way Radios. Mobile 
Computers, MDT. Cellular Phones. 
Mobile Video System 
Designed for Public Safety Vehicles & 
Industrial Communications Systems. 
30 AMP L2 Volt DC 
Low voltage detector (11.5 V) 
Over voltage protection (16 V) 
Built-in diagnostic LED 
Sealed for moisture and vibration 
Reliable and accurate 
Compact - Easy to install 
Low cost 
One year warranty 


AC/DC INDUSTRIES 


P.O. BOX 710548, HOUSTON, TEXAS 77271 


‘Tel: (281) 933-0909 + Fax: (281) 933-1001 RF POWER AMPLIFIERS 


e-mail: globe@brokersys.com 


web: www.acdcindustries.com MODELS AVALIABLE: 


ary non 


331 NW S4th Street - Miami FL 33166 - USA « Ph (205) 884-8991 * Fax (305) 884-4041 
E-mail: aa sie ental net * Web site: www.fiplex.com 


CIRCLE (107) ON FAST FACT CARD ¢ VHF 130-175 MHz to 500 watts output 
TRINITY RADIO ¢ 230-280 MHz to 100 watts output 
USED RADIOS at Low Prices! ¢ UHF 400-512 MHz to 350 watts output | 
« MICOR *GE VISA 
* MITREK * FCA ¢ 800-960 MHz to 200 watts output 
* PORTABLES + ACCESSORIES 
* MOCOM 70 + TONE ELEMENTS : ay | 
*MAKAR = GHVETAL ELEM. YOCOM 847-593-1213" + FAX 847-593-1320 €- 
(940) 433-5452 - trinity-radio.com sales@vocomrf.com + www.vocomri.com ; 
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commercial wireless market. : ‘ - 
International Wireless Communications Expo 


Connectingdou :t¢ olf nmercial Wireless 


For more information ong i ; <<, : Pa International Wireless Communications Expo 
or exhibiting, call +303-74T- eP a (is, March 28-30, 2000 

or 1-800-288-8606. Or visit o , EY, Las Vegas Convention Center 

Web site: www.iwceonexpo.co : | Las Yegas, Nevada USA 
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EQUIPMENT FOR SALE 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com _ (1-888-469-3832) 
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* BOARDS » silat * ACCESSORIES * ELEMENTS «REEDS « 


PCI — PEKAAR Giave's back lomery of Gregor INC... 
$ Specials of the mone § back, formerty of Gregory Electron ics Corp. 
GE Rang: 36-50 range 40W w/accessories ; 4 
GE MVS Mobile high band w/mic 
Motorola Mitrek T34JJA 40 watt UHF 450- 470 range 4 freq. loss access 
GE Exect |! 40W table top base high band or low band 
Motorota systems 90 control heads 4 freq. and many other options 
GE MLS mobiles high band, with mic & bracket é ” 
GE MPA Portable 16ch high band with antenna & battery ... x 
Motorola Mitrek T34JJA 40 watt UHF 450- 470 range 4 trea less access. 
GE PHOENIX Mobile NSHH1W40TB—high band dual pnonty scarey t case with accessories .... 
GE PCS Portable 470-490 range w/batiery & antenna ....... 
MOTOROLA Mitrek 39-5D range 100W w/accessones 
REGENCY Mobile model BTH2D1 high band os 
MOTOROLA Micor 42-50 range 100W' range waccessones . 


Eases ap eae ican aa SSesae “s 
Catalog Available.. ‘if’ you can't find it, iry us! Call {973} 772-0704 or fax {973} ‘340-1902 
*S03535u « SLN3W313 « S3IYOSS3900V « SdlH1S = squvog « 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 * VISAR—$110 
HT600-$48 » MOBILES—$25 » SABER—$55 
HT50—S$50 * STX—$35 « SPECTRA—$35 


« TRADE » 


PROGRAMMING INTERFACE—$95 


* SELL 


ROADRUNNER COMMUNICATIONS 
11-C Harts Lane + East Brunswick NJ 08816 
Phone: 732-254-3232 
Fax: 732-698-0555 


ed0vule T14S* ANd. 


«BUY 


Lots of New Two Way Radios! 


cessor 


ET 


For esuatiiatss delivery — 
'... at the very best paces | 


EE YAESU Wrertex 9 ICOM 


Prices Starting at $59! 


Programming hardware kits $89.00 | Free items in 20+ 
Icom repeater maker kits $79.00 | Radios Ordered! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more 


Coax Cable: Belden & Heliax 


Conventional and Switching 
power supplies: Astron & Samlex 


° Batteries 


R.F. Test Equipment: j 

IFR, Bird, Optoelectronics, Ramsey e Headsets 

Connectors, audio accessories, batteries, 

solar modules, R.F. amplifiers, Lightning 
protectors, trunking panel, interconnecters. 


e Speaker Mics 


10° tower sections. Prices start at $33.00 


iC Spring Belt Clips 


Duplexers Syscom, Decibel, Wacom, 
prices start at $129.00 


eft Ui 


MIAMI, FL. EL PASO, TX 
7262 NW. 54 St Ask for your 1630 PAISANO DR 


(305) 689-1127 FAX ea9-0652 ee Catalog gag) 533.5119 FAX 542-4701 


MIAMI, FL., 33166 U.S.A. EL PASO, TX. 79901 U.S.A. 
E-mail: gpcom@bellsouth.net www.epcom.net epcom@whc.net 
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wo TelePath Corporation 


“~« 1-800-292-1700 


pipe the Web at: WWW. telepathcorp. 
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FOR SALE H-P-8920-A 
RADI RVICE MONITORS 
QUANTITY (17) FOR SALE 
WITH OPTIONS 
(5) H-P-8920-A OPTIONS 2/3/4/5/13/14/50.......88900 


(8) H-P-8920-A OPTIONS 2/3/4/5......cecee $8500 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10.......... $3900 


ME = 


SO00KHZ to 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 * FAX: +1 925-229-2035 
.best.com/~rfl 

rfimage@best.com 


*eeereeee 


E-MAIL: 
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It’s 3 a.m. 


EQUIPMENT FOR SALE 


LABELS « LABELS « LABELS 


Qustom Made Labels for Pagers, Cel Phones & Two-Way Radios 
Distinctive Folls & Holographic Materials 
Tamper-Proof Warranty Labels 
Screen-Printed Labels, Signs, Overlays 
Motorola Certified Pager Repair Labels 
Bar Code Thermal Transfer Printing Systems 


ADVANCE LABEL & TAG 


1-800-466-5345 972-542-5345 
Fax: 972-548-2518 www.altag.com 


800-347-9375 


BUY & SELL: 
LTR-8SOOMHz & S9O0OMHZ EF Johnson « Kenwood « Uniden 
MOTOROLA 


UHF ¢ VHF * 800MHz * S0OMHz 
* Mobiles * Portables * Repeaters * Amplifiers * Paging Transmitters 


1-800-786-219 
ERLING 203 N. Chestnut Street « McKinney, TX 75069 
SSOCIATES INC. Fax: 972-562-7957 
Nahorande Purchasing of User Mike Malone 
tides Diasec aiid www.usedtwoway.com 


wy 4 
we BYR ie | 


seo “Ax0 = 
veo 3 


a J) 


You’re fighting a 3-alarm fire, 


a mile from your vehicle. 
Is 80% hand-held coverage enough? =" 


Vehicular repeaters extend hand-held commu- 
nications by connecting to existing high-power 
mobile radios and repeating conversations in 
beth directions. Hand-helds 1-2 miles from a 
vehicle maintain reliable communications with 


the base up to 50 or 60 miles away, 


The SVR-200 vehicular repeater is a cost. 
effective solution that provides full coverage for 
hand-helds in critical public safety applicatio 


SVR-200 


www.mrtmag.com 


ae 
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EQUIPMENT FOR SALE 


New Hampshire Communications 
GE MLS ~ vie 2 Wed mobile wi acces Mot 200 p 30 to 36mc, 6 frec. 6 wati. scan wi chgrs 
Lyte GE kh up kils. list $783 Mot MT Mes, 30 fo 3hme_ 6 freq. 6 walt. scan 

aed ry He vat cont duty dase Mot 
Mot 


Station 


® || Dase ge 6 2c 
W. 36-42 me, a 
maple 1eSS access: 
S 110w mobiles, 42 to 50m¢ less 
X 110w 160 channel, VHF mon: 
larans VHF of low hand 
110 w 4 treg tone ramote 
GE $825 contro! Mads 
GE $550 Scan heads 
GE Aange GOw mobilas. 36-S0me, lass acces : 
GE Aang 110 mooiles, 29 to 36me of 35 to 50me. lass ace treq 
GE Aanar 100w UF mobve w, sones 25ea | NEW Maxon Programmes, Mccol SMP-4000C wy 
GE Aanigr Base Stations, VHF or ‘ow band, desk lop/wall mount Hameg 20 MHZ Oscilloscopes. HM 203-5. very 
HOw 4 freq lone remote $795ea | Midland G0w UHF mobile. M¥ 70-668. accessories 


4, (BSS accessories : 
c. accessories $100ea 
$ 


000 mobiles, 42 to 
Mot Pac-RT VHF repeaters 

Mot i 70 base stations wal ow bat. UHF $195 te $395 
Mot HT1000 6 unit rapid i 
Mot M7100 unit rapid char ae $195 
NEW Kenwood TK-200 VHF 5w, 6 freq portables 2 lor $100 
Decrhel Products Duplexers VHF GE P/N 19040295SP5 


Mot Mico 


Wide selection of GE/Ericsson/Motorola accessories 


NH COMMUNICATIONS CO. 
P.O. Box 5342 * Manchester, NH 03108-5342 
Tel: 603-668-3004 
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All CCIl 


Labels 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN | 


Communications, Inc. 


Waterbury, CT (203) 575-9008 


PORTABLE RADIOS: PRICE ACCESSORIES; wid 
if MOT GTX S00MHz 2 5W NOS 275 | MOT 1-UNIT CHARGER. Radio Purch Radio Purch 
MOT GTX 900MHy 2 SW RADIO WANT ONLY RECOND 175 MOT H1T1000 ENHANCED (NTN 1168) £5 
i] MOT MTX 8000 BOOMHz TANKD 'B3" WANT ONLY 225 MOT HT1000 90 MIN 4 4 
MOT MTX 8000 800MHZ TRNKD "BS" WANT ONLY 250 MOT HT1000 10 HR 15 yr) 
MOT GTX 800 RADIO W’ ANT ONLY 175 MOT GP200'P110 1 HA 30 4 
MOT VISAR PLUS BOOMH? WW! ACCY. WO BATT 250 | | MOT GENT 11090 MiB 2 30 
Ss MOT MTX CLASSIC BOOMHz CALL MOT HT690IP200 1 HA 30 40 
MOT NT1000 450MH2 1WV 16F W! ANT ONLY 0 | eae oS $5 
MOT HT?000 450MH2 4W 2F W! ACCY AS | ieparonmasteses 44 a 
A MOT P 110 4S0MHe 4W 2I6F Wi ANT ONL s50!175 ea Hs ‘ 
MOT P1225 450MH2 4W LTR (1 1/2 YRS OLD) W ACCY 275 Sentra ? 
, S00/HT220 1 HA . 30 a 40 
MOT SP50 450MHz 4¥/ 2/10F Wi ACCY 200/225 MOT MTS00'HT220 ¢ ne 
MOT M T220 10 HR 15 23 
Vv MOT SP50 450MM? 1¥¥ COMPACT WW! ACCY 150 MOT SABER 1 HR (NTN4734) BO 100 
MOT GP300 450MHz 4W 2F W) ANT ONLY 175 
MOT HT600/P 200 450MHz 4W 2F/6F CALL MOT 6-UNIT CHARGER (1 HR} 
MOT P 100 450MH2 SW 2F/6F W! ANT ONLY 150 MOT HT750 175 200 
&E MOT P 10/SP10'TS10 450MH2 2 1 F CALL MOT HT1000 (NTN 1177) 250 300 
MOT HT750 1SOMHz SW 4F WW) ACCY NOS 400 MOT HT600'P200 175 200 
MOT MT 1000 1S0MM2 SW BF WW! ANT ONLY 250 MOT P1OO}HT90 150 175 
MOT SP50 1SOMHz SW 2F Ww ACCY 200 MOT MX/STX 50 73 
MOT SPSO tS0MHz 1¥7 COMPACT W ACCY 159 | MOT GP300 S90 noi 
MOT HTBO0P200 150MMy SW 2F/6F W! ANT ONLY CALL MOTSPSD 185 200 
MOT SP21 1SOMHz 2 tF vi ACCY 110 MOT SPEAKER MIC (RECOND) Price 
MOT P50 150MMz SW PL Wr ACCY’ 150 MOT HT 40 
MOT P50 150MHz SW C’'SO W! ACC (SOME PL AVAIL 125 MOT HTE: 0 
"Si PSO FREQ AVAIL - 151 745) 15! S54 152 360 NOT $17750 (MANGOS2) = 
Mi MOT P50 1S0MHz 2W C’'SO Wi ACCY™ 100 MOT GP350 (HMNGOS!) £0 
**2W P50 FREQ AVAIL - 151.835) 151.625/ 151.955" 154.570 MOT SP 10 ETC (HMNSOS1/HMNB132) 49 
MOBILE RADIOS: MOT FSO:EXPO [HMN3063) s 
i MOT MAXTRAC SOOMHz 30¥ ‘B7" 256 MOT CARRY CASE. BELT CLIP (VARIOUS) CALL 
MOT GTX BP i ANT ONLY 7 
STS SUE CLEVE: NOL VE ANT FRY VS MOT MOBILE ANTENNAS - NEW OLD STOCK (NOS) 
MOT GTX S00MHz 12 Wi) ACCY NOS 245 a 
: aepr . ARASSS7 4S0MHz 3 1/2db. PL 259. TRNK LIP 25 
MOT MAXTRAC 450MHz 40W 2F W: ACCY 250 nnios Ls Isgetie 
: $ RASS49 430-450MHz UNITY. PL 259. TRNK LIP 10 
MOT SPECTRA UHF 1104 128F 750 a 
4 : RAES002 406-420MHz Sdb ANT ONLY ; 
MOT M 120 450MHz 40W 2F 12. 5KHz NOS 228 HADAO1 1 144-152MHz UNITY, TRHK LIP . 
MOT-MAXTRAG 150UHt2 40W 2°6F 225/250 | — RRAS3OB 196-144NHz UNITY, TRNK LIP 2 
MOT MARATRAG 1S0MHz 100W 16/29F 430550 | RRA4972 BOOMHz Sdb, TANK LIP BLK 5 
OT GM300 150MH2 25W &/16F 250/275 HAF4002 B00MHz UNITY, ROOF 8 
MOT GM300'M 1225/SMS0 40W CALL 01-80355A90 TANK LIP MNT! RGS8 W'0 CONN 0 
A MOT MAXTRAC 42-S0MH2 60W 2F 300 
MOT MARATRAC 42-SOMHz 100W 16/99F 450'550 MOT MISC - NEW OLD STOCK (NOS.) 
MOT MITREX 42-50MH2 100W 1F PLIEXT 200 a So pd i SOUR TMT CARE CASE Pe 
MOT MITREK 42-50MHz 50W C/SO, WiO TCXO & BTM A115 Ree smamnananintns 
D on AE ORR CI, A BTM COVER *5 | MOT P50 Headsel (HMIN 9081) ..........NOS.......... 20 


' website: www.air-comm.com ¢ email: sales@air—-comm.com 4614 East McDowell Road 
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MOT PAGERS/MINITOR 11 - NEW OLD STOCK (N,O.S.) PRICE 
MOT MIN 11 (HO4UMC1222) WO CHAGR & OCH 175 
MOT MIN 11 46MHz (HOI LMC? 222) WO CHRGR & OCI! 150 
MOT KEYNOTE (A04CJC2468} W/O CHRGR é 75 
MOT KEYNOTE (AOD3CJC 7466) W'VIB, W/O CHRGR 80 
MOT PR3000 (A03EBB2468) W/O CHAGR 75 
MOT KEYNOTE SV (AD3CJC846B) 149MHz W'0 CHRGR 90 
MOT KEYNOTE SV W/VIB (AO3CJC9468) 44/0 CHRGR é 95 
MOT MIN I] AMPL CHAGR BASE ONLY (NYN&348) NEW 40 
MOT MIN 11 USED CHAGR FOR ABOVE PAGERS ..... 5 


Reconditioned 


“SPIRIT” 


by Motorola 
1W 1Ch “PL” 
(BL/GRN/RED/PRPL) 
w/ Voice Prompt 


m< Po = 


$75 


(Includes new battery, 
antenna, belt clip) 


a le | 


60 day parts/labor warranty by air comm 


AIR COMM 


TWO-WAY RADIO SALES 
602-275-4505 * FAX:602-275-4555 


Phoenix, AZ 85008 


P= b 


www.mrtmag.com 


EQUIPMENT FOR SALE 


Radio Programming Cables 


Model #s 


HT650 and the Radius P100 Models. .......-...0+0+ 


The Motorola’ Radio it Programs 


PA-I Programming Adaptor...S139.95 


. HT600, MT800, MT1000, P200, P500, MTX800, MTX810, MTX820, MTX900. \ pe a on top of radio) 
MARATRAG, (MAXTRAC - 50, 100, 300, 820, 840, M860) 
(RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM10, SM5i 


MCS-2000 


STX, STX Gemini, STX 827 trunked portables. 


SABER and System SABER. 
SPECTRA Low and Medium Power Unit: 
.. SPECTRA 100 Watt and High Power Uni 
SYNTOR 9000 and 9000E Radio Line. .. 
aw. Radius P 50 Plus. .. 
. R100 Repeater. . 


«.. Cloning Cable for the Motorola” HT600 / MT1000 


\ .. GP300, GP350, and P110 MOdelS. ..c.cccsseeseen 


we MSF5000 Digital Unit with 3 Digit Display in Controller Tray. .. 
.. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JED! Series. 


ne Visar Unit. ...... 
w+ Cloning Cable f 
... ASTRO SABER and SABER SI. 


__.. HT750, HT1250. .... 


Polaris Industries 
Tech info: 404.872.0722 
www.polarisradio.com 


BUY ¢* SELL «e Trade 


JUST ARRIVED ***** MIDLAND MOBILES 
Lowband, VHF, UHF -- Front and rear 
mount -- Accessories also available. 


Large selection of MASTR II Bases & Repeaters 
on Low and High Band & WHF 


GE MASTR Il and Mot Micor Base Station Cards 
-- 20% off our already low prices 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
E-mail: cwwolfecam @ aol.com 


OLFE 
COMMUNICATIONS 


CONMIPUTER 


RENTAL MANAGEMENT 


CRI's Rental Management software 
will solve your radio & equipment 
rental needs! 

* Integrated Billing System 

* Serialized & Non-Serialized 


* Sell Rented Items 
* Many Standard Reports 


Compare These Im, 

+ We Accept: American Express, Discover, MasterCard and Visa. 
+ Professional Users Guide with Detailed Photos Included with All Radio Products 
Compare Polaris’ Features and Qual 


int Points, Before You Buy! 


, Don't Accept imitations! 
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CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 


Equi ‘List Price 
Helix Ha" her: Straps. 2/16 OIA to Male W Adaptors 
$1 


GRANGENTEL ate 6 rh Hot Starsty Dip 
Mi OOROLA MAXTRAC 800 Mhz BS 


IC 8625 
20 GE G-MaARC MDS (11600) 
D2 CENTRACOM Il CEB 9/30 BIMS 
19 MGIOROLA MICOR BOD Mhz Conv RPTA TSW PA wiDuplexet 
10 MOTOROLA DARCOM 9900 DATA Radio (Unused) 
Ty ns MIRG-2 MOT slanday 6 Gly (Perecmuinal} 
4 Motoeola Staip ex Channel Modeins MLNG2? 
rs MOTOROLA NSF SOD0 UHF RPTRS 1D) W EPROM Type 
5) Motorola Stargler Tern Cards MLNG28 
06 Centracom I! Consoles. less CEB 
30 Motorola MR-610 nol-standby 6Glz 30D chancl 
by 21 Io 2 3gHz 46 channel 
Hz Radios wilh fot slanity 
32 Farinan FL 1-6 6 GHz Rareos with Hot Standby vey Good Cond 
20 Motorola MTX B10/classec multi-sysiont mulli-sublleet 
20 Granger DIL 7300 Channel Modoris wilh E&M Sigvaling 
1000 Assoned Teblabs tolecai signaling modules 
0 DIL-7300 Shelves (add-un $125) starl-up 
ONew Listing> Call Charies at 
a Ou Ww 


** WIRELESS SOFTWARE ** 


Save time Gosigning, optimizing 
and managing wireless radio 
communication sites: 


- Human Exposure to RF Emissions 

- Intermodulation Interference Analysis 
- Transmitter Spurious Output Analysis 
- Transmitter Harmonic Output Analysis 
- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- IM Signal Level Analysis 

- Report Integration with Microsoft Word 
- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 


SCALLS © 
$5008e3 © 
$60) 


Ss (205)987-1523 
HNC. 


Www. crinc.com 


- Interference/Exposure Analysis Services 


COMSITE 
PROFESSIONAL 


Douglas Integrated Software 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


CIRCLE (117) ON FAST FACT CARD 


rtmag.corn 


www. mrtmaz.com 


* Compatible with "RIB" unit. 
* Rugged steel case, 
* Power LED. 
PA-II Programming Adaptor...9159.95 
* Contains rechargeable NI-CAD Batteries: 
Perfect for field use and Portable, 
Laptop & Notebook Computers, 
* Status LEDs: Power On and Charge. 
* Power Switch. 
* Power / Charger Included, 
* Runs for 8 continuous hours, 
from a full charge. 


PA-IIt Pocket Programmer... 
* Micro-Size Design for Convenient 
Portability and Field Use. 
* Uses Surface Mount Technolog 
* Rechargeable — Works hd 
on one charge. 


1-800-752-3! 


Need to Simulcast? 


Las 7 el 


* Accurate GPS frequency sources 
* Audio delay / equalization 
* Voter comparators 
We provide the tools: 
You satisfy your customer. 
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RENTALS 


MOTOROLA 
RADIO RENTALS 


¢HT1000, GP300, P200 
¢Intrinsically Safe 


¢ Full Line of Radio Accessories 


«Mobiles & Repeaters 
¢ 24-Hour Service 
¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


e-mail: eventcomm@aol.com 
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RENTALS 


Wireless Rentals... 
Expand Your Rental Pool! 


¢ Motorola two-way radios « Nextel phones 


e NEW!! Globalstar satellite phones 

¢ Cellular phones 
and pagers 

e Rent by the day, 
week or month 

* Dealers welcome 


Call 800-554-0402 today. 
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DAY 4. 


WIRELESS SYSTEMS 
What wireless wonder can we perform for you? 


Ten years of great 
service to you! 


Call for a quote. 
We'll make your next 
project affordable. 


—GpuekirSdlwa— 
Li 


www.mosscom.com 
800-822-MOSS 


vty 


CONMIPUTER SOFTWARE 


To Your RF Coverage 
and Site Management 
Problems... 


os 
a On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
$ See details and download demo from our web site! 
SorrWRiGuHT, LLC 
1010 So. Jouer St, Suite 204 
Aurora, CO 80012-3150 USA 
Tet. (303) 344-5486 + Fax: (303) 344-2811 
www. softwright.com 
email; sales@softwrightcom 
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PROFESSIONAL 
CONSULTING 
SERVICES 


Engineering For The Wireless World 
Wireless Communications Systems and Facilities 
Define 
Design 


Acquire Build Manage 
Zone Test. Operate 


RCC Consultants, Inc. 


100 Woodbridge Center Drive. Suite 201 
Woodbridge, NJ 07095 
800-247-4796 
email - info@ree.com 

Olices Natic 
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miwiche AK Proterevatieral 
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Measure SIGNAL Coverace! 


¢ Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

¢ Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal "NEW 
STI-9400 Software 
$4,995.00 Includes 

Street Map Data for USA 


FREE DEMONSTRATION CD 
Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 
Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips” 
www.surveytech.com 
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eed more information on 
an adverticed product or 


service? Use the reader 
service card 


www. mrimag.com 


REPAIR SERVICES —— = 


AMPLIFIER SERVICE CENTER MOTOROLA 4952:'2°. 


WE REPAIR: 
> TRANSMITTER AMPLIFIERS PORTABLE & MOBILE REPAIR 


> TOWER TOP AMPLIFIERS * Quick Tum Around * Free Retum Shipping 
TWO-WAY RADIO, PCs & CELLULAR amps | | * Factory Trained & FCC Licensed Techs 


MOTOROLA, GE, ERICSSON, MILCOM... 800¢567e5636 
78 Airpark Drive 2 arcom @ mindspring.com 


- ' (ynchburg, YA 24502-3757 ; ; 

Nothing we can t fix | Phone/Fax: (B04) 237-8255 COMMUNICATION 11110 W Oakland Park Bivd, Suite 275, Sunrise, FL 33351 
: Toll Free: 1-800-488-7908 

www.adycommunicationsinc.com 


Lenbrook is the largest repair center for all 


, eripeaers eae DY: Minitor II Pager 
Milcom™ @ Uniden™ @ Powenvave™ a 


Contact one of our offices to purchace parts or to Want more information on Repair Just $32.50 
have your amplifier repaired. advertised products? ; Price includes all 


West East Use the Reader Service Card! jen Parts and Labor 
1-888-263-5335 Centra 1-888-750-2677 5 Day turn time 


1-800-263-4633 sae : ( 
TWO-WAY SERVICE 90 Day Warranty 
i REPAIR/PROGRAMMING/TUNING nes 
www.lenbrook.com/pseries/ PORTABLE/MOBILE/REPEATER, jp ANIDS 800 822 2180 Dealer Price 
° MBI L - - 
Lenbrook * MAXON WARRANTY CENTER 
COMMUNICATIONS 


* SPECIAL PROJECTS & EQUIPMENT MODS 1300 N FL Mango Rd #26 » 
& ELECTRONICS 


* QUICK TURN AROUND West Palm Beach, FL 3340¢ 
T.A, RADIO COMMUNICATIONS INC P Bretess 
700 S JOHN RODES BLVD, SUITE C1 Water/Physical Damage and * #“pagimt 4 5 Mer 


MELBOURNE, FL 32904 Z : 
E"MAIL; TAENT@AOL.COM housing parts not included 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quauity Service on Microprocessor-BASED 
MosiLes, Porntas_es anp Controt Heaps. 
SuRFACE MOUNT REPAIR. Most REPAIRS $75 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 770-948-9566 


Cardinal 
Electronics, Inc. 


‘SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
= Visit our Website: cardinalelec.com e2) 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


TOWER SPACE 


LIN TELEVISION RENTS TOWER SPACE! 


That's right and we have towers in several top DMA’s 
ranging from 80 to 1961 feet. 
Visit our web site for details of existing towers, 
including coordinates, height, maps, etc, at: 
http://www.lintv.com/tower.htm or contact 


Jerry Colvin at 616-966-6804 or 
George Csahanin at 214-523-5957. 


(Terms and conditions will vary depending upon location, height, 
weight and windload) 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 
Suite 110/111 

a €3 Atlanta, GA 30340 
Phone: 770-451-3264 


www.nselectronics.com Fax: 770-458-8785 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


Environmentally controlled 
-\ equipment enclosures, back-up power, 


1 DAWN RHODEN forall of your 
: ‘a yah advertising needs 


1-800-34'7-93'75 
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RF engineered sites. Secure. 


Premiere sites in Metro Chicago Area—choice of 
Federal State, Govt. & all Class A Systems. 
STAN STANN 
105 MURPHY LAKE ROAD 
PARK RIDGE, IL 60058 (847)823-7713 
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FOR PEOPLE WHO MAKE SMART CHOICES... 


[ Smart Person | 


FLASH 
TRUNKING 


Looking for a brand name to trust? Take a look at ICOM! 

ICOM radio products are well known for state of the art technology, ease of 
operation and rugged reliability. ICOM offers you exceptional personal service from a support 
team that many believe is the best in business. Add it all up and you'll see why ICOM radios are 


for people who make smart choices. 
We are the radio company for you. 


sou rents ! a . ‘ 
For free literature, call us at 425-450-6088. | é O M 


[ Optional LTR® Trunking ] www.icomamerica.com 


©2000 ICOM Amenca, inc. 2380 116th Ave. NE, Bellevue, WA 98004 » 425-454-8155 « The Icom logo is 4 registered trademark of 
ICOM, inc. « LTR* is a registered trademark of EF Johnson Company. © LMISNAPMRT600 


Circle (2) on Fast Fact Card 


$S-64 


66" 41.08" x 21" 


ANI-1/$39.95 


PE-1000 


‘ 


See our complete 
catalog and product 
descriptions on our 

web site at 


WiWiWetsOli-S POG Cbg 


Circle (3) on Fast Fact Card 


Outside USA or Canadz: 


Microminialure DIP Switch Programmahle CTCSS Encoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 


ANI-2/$299.95 
Automatic Number Identilication System 
ANI-1 Encoder - 1.13" x .66" x .22” 
ANI-2 Stalion Decoder - 5.4" x 5.8" ¢ 1.4" 


Desktop Paging Encoder. Two-Tone Sequential, 
other formats available. 7.5" x 7.8" x 2.7" 


Digital Coded Squelch Encoder-Decoder. Programmable 
to all 106 DCS codes. 1.36" x 1.18" x 25" 


TS-64 $54.95 
Sub-minialuse Programmable CTCSS Encoder-Decader. 
Includes 64 lones from 33.0 to 254.1 Hz. 

78" x 1.70" x 25" 


DIP Swilch Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 lo 254.1 Hz. 
1,25" x 2.0" x .30" 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/OCS codes. In Desktop or Rack Mount versions, 


$69.95 
Automatic Morse Station Identifier. Meets all FCC 

ID Requirements. Fully tield programmable 

with included keypad. 1.85" x 1.12" x .35" 


$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides switched outpuls from Two-Tone paging calls. 
1.25" x 2.0" x .4” 


PE-2P 
Two-Tone Sequential Encoder. Sub-assembly mounts 
inside radio or other enclosure. Multiple call capability. 
1.25" x 2.0" x .4" 


FILTERS 
Call us for the lowest cost. 12.5kHz channel spacing, 
exact replacement, crystal and ceramic IF filters for 
Part 90 Refarming. 


TE-64D $129.90 
Multi-Purpose CTCSS/Burst Tone Encoder w/LEO Display. 
Greal for the Benchtop. 5.25" x 3.3" x 1.7" 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on ali products “INFO FAX” with 24 hour information 
Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
(714) 998-3021 « FAX (714) 974-3420 


